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CHAPTER I ntroducti on

The Washington Stat®epartment of HealttOffice of Drinking Water (DOH) developeddke
Group B Water System DesiGuidelines Theyexplainhow to desigrGroup B water systems
to ensuresafe, adequate, and reliable drinking wébethosethe water systerwill serve They
will also help youprepare a completéroup BDesign Workbookwhich you must submit for
approval before you start constructyour new or expanding Group B water system.

We recommend you revietieseguidelinesbefore beginning your Group B water system
design.We organizedhe chapters byubject matterlasic water system informatiosstimating
water demand, sour@# supply and so forth).

The Appendicesontain helpful referensgsuch as how to perform and report the results of a
wel | pump test, using special wel!/l pamp cont
how tocomplee an inventory of your proposed water system.

Group B information is available on our webste
doh.wa.gov/CommunityandEnvironment/DrinkingWater/WaterSystemAssistance/GroupB

Group B DesignWorkbook

Theseguidelineswill help you preparea completésroup B DesigiworkbookDOH 331468
that meetgach applicable requirementafapter 246291 WAC in an efficient manner that
reflects sound water system design practices and public Ipe@itiples You will submit the
workbook to the reviewing authority for approvébu can viewdownload or order a CD of the
workbookfrom DOH at http://doh.wa.gov/odwpubs/

Make copies oéll plans,design drawingsyorksheetsequipment informatiorgperations and
maintenance manuals, legal documeansl formsbefore you send your completed workbook to
the reviewing agencKeepthis informationwith your other project documentswill help you
and othersnanage and operdtiee new watersystemsuaessfully Keepyour copy ofthese
guidelines do not submitthem with your workbook.

Online Group B Resources
We developedhe followingGroup B resourceto help yodrom pre-approvalof your water
system desigthrough operation and maintenance

1 All the formsyouneed to meet the submittal requirements for a new or expanding
Group B water system

1 Guidance tdhelp youoperate and maintain your small syst&ke urge you to
review this information before you begin operating your new or expanded system.

They are online at
doh.wa.gov/CommunityandEnvironment/DrinkingWater/WaterSystemAssistance/GroupB/Resources
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Regulations

Before starting your desighecome familiar withVva s hi ngt on6s Gr oup B wat
(chapter 24291 WAC)and the information itheseguidelines The Group B uleis orline at
doh.wa.gov/CommunityandEnvironment/DrinkingWater/RegulationandCompliance/Rules

If you have questions abotliteseguidelinesor the State Board of Healtbleson Group B
Water Systeméchapter 246291 WAQ), contactthe state Department of Heal{seeTable 1.}
or yourlocal health jurisdictioffLHJ). Contact information for LHJs is at
doh.wa.gov/AboutUs/PublicHealthSystem/LocalHealthJurisdictions

1.0 Purpose and Scope

Theseguidelineswill helpdevelopers, locally certified designers, and design enginesgtsthe
approvalrequirements for a new or expanding Group B public water sysyem

1 Establishing uniform and simplistic concepts for very small watesteyn designs.
1 Meetingthe submittal requirements describedapter246291WAC.

1 Helping DOH regional engineers amhdHJ reviewersto apply consistent review
procedures.

1.0.1 Expanding Systems

Unless otherwise notetheseguidelinesapply to new and expanding systems. For example,
suppose yousuccessfully operatingxisting Group B water systewas approedto serve four
residential connection3o expand the systeta serve additional residencg®ur existing
systemmust meet allcurrent regulatory requirements, regardless of past appichagiter246-
291 WAC) You must prepare @mplete workbookor reviewand approvaby the reviewing
authority before expanding your water system.

Designersnay use design approaches otian thos intheseguidelinesas long as the alternate
approactdoesnot conflict withchapter 246291 WACandthey giveappropriate justification for
taking an alternate approach.

1.1 AMusto versus NnNnShoul do

Throughoutheseguidelineswe use theé e r musst, dwill, 0 fishall,0 or firequiredd wh e n

design practice is sufficiently standardized to permit specific delineation of requirements, or
where safeguarding the public health justifies definitive criteria or adboeXample, when a
state statute or rul e mshouttat eexsomfaendirgigatei r e me n't
procedures, criterjar methods that are not requiretbu can approach thesgth some degree

of flexibility. Designers and desigm@neers need to explain thesisof the altered approach

or, in specific circumstances, why another approach may be more applicable.
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1.2 Jurisdiction and Standards

Many LHX assisDOH with at leassomeGroup B drinking water program administration
Othersdirectthe Group B programwithin their jurisdictionsincludingapproval of Group B
water system designi theseguidelines theterm "department” refers tbeagencythatis
responsibldor reviewing and approing a Group B water system desigrthe particular county.

1.2.1 Reviewing Authority

An LHJ has authority to adopt and implema&siown Group B regulationdf, they are at least as
stringent aghapter246-291 WAC. Before beginning your Group Borkbook we strongly
recommendhatyou contact your LHfo ask

1. Isit the LHJ or DOH that is responsible for reviewng and approving the Group B
workbook? If the LHJ is responsible, you must subithié completedroup Bworkbook
to the LHJ for approval.

2. Doesthe LHJ implement its own localGroup B drinking water program ? If so, ask
for a copyof their rules and design standar@leey couldspecify available design
options,who canprepare the design, and theailableregulatory waivers

3. Doesthe LHJ regulate one- or two-connectionGroup B system® (Ask if you intend
to construct ane or two-connection Group Brvater system)

We basedtatements inheseguidelineson the requirements and limitationsahapter246-291
WAC. Your LHJ may adopits ownregulationsor enter into a Joint Plan of Responsibility with
DOH that offer broader design optigradlow for certain waiversyrimpose increased regulation
(WAC 246-291-030 (1)(a)) Moreover if your LHJimplemensits own local Group B drinking
waterprogramit may develop its own accompanying design guidelines and Group B design
workbook.

1.2.2 Project Location

The location of your project affextvhether you can create a new Group B water systernthand
standards that apply its design and approlaBefore beginning your Group B design, we
strongly recommenthatyou ask the reviewing authority whether the location of your
proposed Group B water system isn:

1. An area the Department of Ecology has closeat established limitsto all future
appropriation of groundwater, including gallon per day limits onsmall
groundwater withdrawals that are normally exempt from the water right permitting
process If so, thiscouldsignificanty affectthefeasibility, scope, cost, and timing of
your project

2. A critical water supply service area as established under the Publi®Vater System
Coordination Act of 1977. If so, youmustrequest service from the existing water utility
serving the area of your proposed Groupdersystem

3. An area served by one or more Satélé Management Ageng (SMA). If so,an
available SMAmMust own,or manage and operateur proposed Group B viar system
beforeDOH can approve thevater system

4. A tribal reservation. If so, contact the local health jurisdictiand the tribe for guidance
on approval requirement®OH has no authorityo approveGroup B water systems
located entirely within a tribal reservation.
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1.3 Basic Design Standards

The followingstandards applto DOH approval ofa Group Bwatersystemworkbookunder
chapter246-291 WAC If your LHJ implements its own local Group dinking water progrant
may haveits own accompanying design guidelines and Group B design workwalC 246
291-030 (1)(a). Ask your LHJ whether itadopted a set of regulations tladfect the standards
for design approval

1. No supplysourcewill be approvedother than alrilled well that meets the requirements
of chapterl73-160WAC, or anagencyapprovedntertie with anapproved Group A or
GroupB water systemWAC 246-291-125). New or expanding Group B systems cannot
use adke, river, spring, dug weljroundwater under the direct influence of surface
water (GWI),rainfall catchmentor seawatesource(WAC 246:291-125).

2. No supplysourcefor a new or expanding Group B water systeat exceeds a primary
drinking water standard (such as nitrate, arsenic, colifaithpbe approved WAC 246
291-125(1) and170(5).

3. AnLHJorDOHmusti nspect t he | ocryéexistmgor grdpesediell. si t e
You must submit h e i n sviittenonvellcsite inspection report withe water system
workbook(WAC 246-291-125@Q)).

4. Applicants for anewor expandingvater systenmust receive writterapproval of the
workbookfrom thereviewing authoritybefore staring any constructionW/AC 246-291-
120(1).

5. Unless the proposal meets the exemption criterian engineemewand expanding
Group B water systenmaust be degyjned by a professional engindieensed in
WashingtorStae (WAC 246-291-120(3) and (4) ThroughoutheseGuidelineswe cite
Amay require a prohesscogaltéeongi Ddsignerhe e X
should note that a professional enginaeist prepare and submit the workbook
whenever DOH is the rewang authority (WAC 24691-120(3) and (4))

6. New or expanding ater systemdesigned and intended servelO or more dwelling
unitsmust follow the Group A public water system approval proq¥¢aC 246-291-
200(2).

7. The cesignmust demonstratsource capacity dit least750 gallons per day pewelling
unit for systems locatedest ofthe Cascade Mountain creand 1,28 gallons per da
per dwelling uniteast of the Cascade Mountain ci@AC 246291-125@)).

8. If an SMA isavailable in thdocation ofanewGroup B water systenthentheworkbook
must document thaan SMA will either own omarege andoperatehewater system
(WAC 246-291-090). This requirementloes not applyto an existing Group B water
systemseeking to expand its number of approved connections.

9. If aproposed Group Bater system is in @ritical Water Supply Service Argthenthe
workbookmust show that youequestdwaterservicefrom the water utility operating in
the area otheproposed systenWAC 246-291-090). This requirementloes not apply
to an existing Group B water system seeking to expand its number of approved
connectionsf the new connections amet he Gr oup s@8wceareax i st i ng

10.Conducting a welbite inspection and undertakimgview ofanewor expanding
GroupB water systemvorkbookarefee-supported activitiesThe LHJ or DOH will
charge ées For DOH review feesseeWAC 246-290-990.
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1.4 Project Submittals

You must submit acompleteGroup Bworkbookto DOH for
written approvabeforeconstructiorbeginswhenever anew gl
Group Bwater systenis being developed, and whenever an == ——cass
existing Group B water system seeks an increase the num
of approved connectionarfexpandng system (WAC 246
291-120(1)).

Constructiorof a new or expanding water systemay be
subject to local permits or approvaiscluding alocal
governmentinding of physical and potable water availabilit
Compliance with DOH requirements daest guarantedull
compliance with local ruleou must also satisfy arfdllow
local approval proces¥.ou can getnformationaboutlocal
approval procegs from nostcounty building departmesand environmental health program

D O H @esiew of your water systeatesignwill not confer or guarantee any right to a specific
guantity of waterWe base our reviewn your representation of available water quantity. If the
Department of Ecology, a local planning agency, or other authority responsible for determining
water rights and water system adequadgmines that you have usele$s water than you
represent, the number of approved connections may be reduced conatgewstirthe actual
amount of water and your legal right to use it.

If your design submittal meets all applicable requirememts will receive an approval letter.
The letter will refer to the lot(she approved systeserves, and includea statement sih as

The depart ment 6s ap p designdoes nottonfgrornguarameet e r
any right to a specific quantity of watef.he approved number of service connections

is based on your representation of available water quantityhe Washington

Department of Ecology, a local planning agency, or other authority responsible for
determining water rights and water system adequacy determines that you have use of
less water than you represented, the number of approved connections may beecedu
commensurate with the actual amount of water and your legal right to use it.

The designer musferify thatconstructionwas completed accardy tothe approved plans and
specificationsThe designer or inspecting engineer must compl&eretruction Completion
Reportand submitit to DOH within 60 days of project completion and befprevidingwaterto
the public (WAC 24&91-120(5)) The Construction Completion Repddrm isonline at
doh.wa.gov/CommunyandEnvironment/DrinkingWater/WaterSystemAssistance/GroupB/Design

If thedesigneiconsiderssignificant changes from the approved project plans during
construction, thelesignemust submitto DOH a description of the changes gusdtification for
them.We must approve thproposed changesfoee they are constructed (WAC 2261-120
(6)). Significant change means:

1 The size, number, elevation, depth, material, and/or capacity of water system
components are differefrom thosedescibed in the approved workbook

1 Testing procedures differ fromdbkedescribed in the approved workbook

See Figure 1 for the project design, submittal, review, and construction process
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Figure 1.1: Design,Submittal, Review, andConstruction Process

Contact DOH or LHJ and Design meets.all _
confirm applicable standards. requirements—reviewing
authority approves
design.

Estimate the water supply
needs for your system.
Consult with local authorities

on their criteria for drinking |

water supply adequacy. S . Co nStrSl;(;[et:]e water

and submit workbook to
the reviewing authority
for approval.

Conduct well site inspection ‘ ‘
with DOH or LHJ. S I | ‘

Submit Construction
Completion Report.

Drill well, pump test well,
collect water samples from
well.

The new water system may
begin service to the public.

1.5 Requirements for a Professional Engineer

The design report workboakust be prepared by a professional engineer licensed in
WashingtorState(chapter 18.43 RCW (WAC 24291-120 (3)).Exceptions to the professional
engineer requirement are only possible wherLth&has accepted primary ressibility for
review and approval of Group B design report workbpaks the localBoard ofHealth rules
provide an exception to thegessionakngineer requiremerand all of the followingdesign
conditionsaresatisfied

1 Novariable speed punsp

1 Nofire flow.

1 No special hydraulic considerations

1 No atmospheric storage in which the bottom elevation of the storageoiesstyelow
the ground srface

1 No morethannineservice connections to be served
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1.6 Other Referenced Documents and Standards

We cite other waterworkselated laws, guides, standardad documents itheseguidelinesto
provide appropriate referencd$iese references form a partloéseguidelines but it is not our
intent to duplicate them.

All water system desigmaust comply with locally adopted national model codasch as the
International Building Code (IBiGandUniform Plumbing Code (UPCand conformto other
applicable industry standards and guidasceh as that from the American Water Works
Association (AWWA), American Society of Civil Engineers (ASCE), and the American Public
Works Association (APWAJWAC 246-291-200(1)).

1.7 Department of Health Contacts

The designer or desiggngineeishouldcontactuswith questions or design conceri¥OH
contact information is in Table 1.You can get contact information for your LHJ from your
localinformation sourcesr online at
doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff

Table 11
Office of Drinking Water Regional Offices

Eastern Region Serving
Drinking Water Eastern Regional Office ) .
16201 E. Indiana AveSuite 1500 Adams, Asotin, Benton, Chelqn, Columbia,
Spokanevalley, WA 99216 D_Ot_JgIas, l_:ra_nklln,_Ferry, Garfield, Grant,

Kittitas, Klickitat, Lincoln, Okanogan, Pend
Phone: 509-329-2100 Oreille, Spokane, Stevens, Walla Walla,

Fax: 5093292104
TDD Relay: 1-800-8336388

Northwest Region Serving
Drinking Water Northwest Regional Office
PO Box 47800

Olympia WA 98504 Island, King, Pierce, San Juan, Skagit,
Phone: 2533956750 Snohomish, and Whatcooounties.

Fax: 2533956760

TDD Relay: 1-800-833-6388
Southwest Region Serving
Drinking Water Southwest Regional Office

Physical: 243 Israel Road

Tumwater, WA98501 ]
Mailing: P O Box 47823 Clallam, Clark,Cowlitz, Grays Harbor,

Olympia, WA 985047823 Jefferson, Kitsap, Lewis, Mason, Pacific,
Skamania, Thurston, and Wahkiakum count

Whitman, and Yakima counties.

Phone: 360-236-3030
Fax: 360-664-8058
TDD Relay: 1-800-833-6388

Group B Water System Desigsuidelines (DOH 33467) Paged
September 2018


http://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/OfficesandStaff

CHAPTER Rasi c Water System I nformation

Chapter Zoversthe basic water system information required for most submifféiis. includes
the locationsize,system classificatiorgnd futureownership and management of the water
system.

2.0 Public Water System Classification

Different types of water systems are subject to different regulatta. byestablising
whetheryour proposed water system is a public water sydiErt, determine thesystem
classification.

A public water system is any system providing water for human consumgtidnding a
system serving only one singfi@mily residence, or a system with fourfewer service
connectionsall of which serve residences on the same farm. See the complete definition in
WAC 246:291-010.

We base piblic water systemclassification onpopulation and number of connections
served.There are twoclassifications Group A and Group B.

1 Group A water systemsserve 15 or more connectiQi3R an average d?5 or more
peopleper day for60 or moredayswithin a calendayear.

1 Group B water systemsserve fewer than 15 service connectiand fewerthan 25
people per dayOR 25 or more people per day for fewer than 60 days per year provided
t he system ,0D0 @ smaredpeopls feritwo eonskcutive deyWAC 246291-
005).

Theseguidelinescover the design standards applicable to Group B public veystems.

2.01 Connections Served

Determine lhe total number of connectishy countingeachsinglefamily home each dwelling

unit in a multifamily building, and each n@sidential buildinghatthe water systerserves. The
compl ete definition WAC?24462%H-010i ce connectiono

For the purposes of assessing the number of connections associated with a Group Bndesign,
AccessonbDwelling Unit (ADU) is considered a separate dwelling uiit is located outsie

and separate from the single family residedgeADU located within thesinglefamily

residemre, such as motherin-law apartment in the basemeistnot considered a separate
connection.

In thefollowing exampleswe applied thelefinitions ofserviceconnectiorin WAC
246-291-010 andhow we countADUSs.

1 A system serving two duplexes and tginglefamily homes serwea total of six
dwelling units Each dwelling unit is considered a separate connection.

1 A system serving fousingle-family homes, each with an accessory dwelling unit
incorporated intahe main structure of the home, sexadotal offour dwelling units and
therefore four connections
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1 A system serving fousinglefamily homes, each with an accessory dwelling uniit s
a separate structure on the same paseeles a total of eiglawelling unitsand
therefore eightconnections

1 A system serves three singlmily homes. One home hags attachedghop with piped
water that serves as a place of employment foplpgfoom outside the home. The other
two homeseach have separate structure with piped water that serves as a retail or
commercial business open to customers or clients. This system serves three dwelling
units plus three nonresidential connections, ftmtal of six connections.

DOH will not recognizeADUs an applicantlaimsas a dwelling unitinless

1 The proposaassumes ADUs on each kxrved

1 Zoning permits the construction séparatestructure ADUn each lot served

1 The property titldor each lot discloses thveatersystem is designeid supplya
separatestructure ADU on each loEee Section 2.6.

Section 2.0 of thelesignworkbookexplainshow to report the number of residential and
nonresidential connectioysur Group B water sysm will serve.

2.02 Population Served

The populatioryou must count is the number of people that haseesdo piped water for

human consumptiolhe population served is either residential (people living in a residence), or
nonresidentia{tourists customers, employeesijtering the premises agd/enthe opportunity

to access tap watdtere arewo examples of estimating population based onsacce

A Post Office has a restroom and coffee dragink located behind the customer counter,
where only employees can access these facilities. There is noseatiee provided in

the visitor orcustomer service area of the Post Office. The number pigserved by
this water system is the number of people who work at the Post Office. Do not count
visitors.

A commercial business has a rest ramuoessible tthe public. The estimated service
population should be based on the estimated number of customers plus employees. Count
everyone expected to enter the business.

2.0.2.1Residential Population
For the purposes of desigandto identify the appropriate ater system approval standards,
2.5 residentsnust be assigned to each dwellingit(WAC 246:291-200(2). Local health
jurisdictions cannot waive or modify this population standard.Therefore, fiyour
proposed system servé8or more dwelling unitsye will review your proposal under the
approval standards for Group A public water systéhapter 246290 WAC) Group A
system approval standards are different from Group B system approval staSdards
Section 2.0.3 below.

2.0.2.2Nonresidential Population
A water system designed to serve 25 or moopledor 60 or more days per year will be
considered a Groufa water system (WAC 24890-005. Our data systemses the
information you provide on yoWater Facilities Inventory ForrlWFI) to calculate a daily
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average for each calendar mar{Bee Section 2.9) If your expected average daily service
population for two or more calendar months exceeds @glgeve will review your proposal
under theapprovalstandards foGroup A public water systesnSeeSection 2.0.3 below.

2.03 Application of Group A Public Water System Approval Standards

If we conclude that the scope of your project places your proposed water system into the Group
A classificationwe will return your Group Bworkbookto you with an explanatioi€ontact

your DOH regional office to discugke conclusion and, as applicable tauy@ircumstance, the
Group A public water system approval process.

2.04 Applying Under False Pretense

We are aware of the incentive for applicants to submit false or misleading information
intentionally presenting an application for a Group A water gsystben the intended
developmenactuallymeets the definition of a Group B water systé&ar. example:

An applicant plans a fotlot subdivision to be served by a new Group B water
system. The Department of Health is the approving autharttyis jurisdction.

Before submitting the Group B design for approval, the applicant drills and tests a
newwell. The well produces a sufficient supply but exceeds the arsenic standard.
TheGroup B rule prohibits DOH from approving the sourdeafater 246291

WAC). The Group A rule does not prohibit DOH from approving this source if
arsenic treatment is designed and installbagter 246290 WAC).

To create a pathway for project approviae applicantlaimsthe water system
will servea fictitious commercial corettionin addition to the four residences
thuspushng the population above 24 people served at least 60 days perTlyear
applicant claims the design is for a Group A water system.

Because the commercial connection never occurs, the systenbrewveres a Group A water

system and, therefore, the treatment process is never subject to any oversight. To protect public
health for the life of the water system, the state Board of Health adopted a rule allowing
treatment only if the approving authorityagts a waiver (chapter 2491 WAC). The

approving authority must have the resources and authority to oversee the treatment process to
ensure proper treatment for the life of the water system.

To prevent applicants from bypassing the rule by pretendipgopose Group A systems, DOH
will require any applicant who claims a Group A commercial use associated with a Group B
residential development to submit detailed supporting documentation if a source exceeds a
primary drinking water quality standard.
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2.1 Applicability

Based orpublic water systerdefinitionsand classiftations(see Section 2.Q}he followingflow

chart will help youdecide whetheyour proposed Group B public water system is subject to the

Group B design approval proceBdease notehat DOH is responsible for properly classifying
public water system&.our use of this flow chart does not replace responsibility.

Start
Is my proposal limited to
serving a single-family home,

or four or fewer residences all
located on the same farm?

4

Does my proposal involve
serving ten or more dwelling
units?

-0

Does my proposal involve
serving 1,000 or more people
for two or more consecutive

days?

-0

Does my proposal involve
@ serving 25 or more people at
least 60 days per year?

-0

Does my proposal involve
serving 15 or more
connections?

A

My proposal is subject to the design
approval requirements for Group A
systems: Chapter 246-290 WAC.

serving three or more %
connections?

—9

N

b

Does my proposal involve

Does my proposal involve

serving a facility subject to

permitting or licensing under

any of the following?

e Chapter 246 WAC (Any
DOH rule requiring DOH
drinking water system

approval). @—
e WAC 16-165 (Food
Inspection).
e WAC 388-78A (Assisted
Living Facilities) WAC 388-
76 (Adult Family Home).

e WAC 170-295 or -297
(Child Care).

Has DOH informed me that

approval of my public water
system is necessary to protect

public health and safety?

My proposal is subject to the
design approval requirements

for Group B systems: Chapter

246-291 WAC.

I must obtain written approval
prior to start of construction.

. ; My proposal is not subject to the design approval requirements of Chapter 246-291

WAC or Chapter 246-290 WAC. Check with the LHJ for any locally adopted regulations.
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2.2 Project Approval Application Form

On theGroup B Roject Approval Application Forpithe designer providgheinformation
necessaryo review and procedbe applicatiorproperly. This information includes:

1 Contact infomation for both the water system ahe person submitting the
project

1 The number and type of connectidhe system serves or will serve
1 The type of project.

The Group B Project Approval Application Forisonline at
doh.wa.gov/CommunityandEnvironment/DrinkingWater/WaterSystemAssistance/GroupB/Design

2.3 Service Area Map and Location

Applicants for a new ongpanding water systemust also provide a scaledap ofthe proposed
service area (WAC 24891-140(1)) You can use the same map submitted with a land use
application or one that is similarly detail&the mapyou useshould include the boundaries of

the poposed service area, roads, property lines, parcel numbers, and other features helpful in
locating the project and individual featur&®u can use the same map to shbeyproposed
distribution systemor usea separate map.

2.4 Public Water System Coordination Act

ThePublic Water System Coordination Act of 19RCW 70.116) requires applicants seeking
development of a new public water systendéterminewvhether the proposed system is in the
future service area of an existinglity. The irtent of the Coordination Act is to avoid creating
new water systems whenever an existing water system is available and willing to provide
service.

If your project is in a Public Water System Coordination Act planning areaaskthe

reviewing authorityto identify the utility providing service. Yoonust request water service

from that utility.If the utility can provide service in a timely and reasonable mannemysti

obtain water service from thaility and abandon plans to develop a new water sy&éAC
246-291-090). This requiremendloes not applyto an existing Group B water system seeking to
expand its number of approved connectibrite new connectionsamet he Gr oup BO s
service area

To ensure compliance with this statute, youst includea written record of the request fo
water serviceandthewa t e r  swriftep tesp@nsedosthat requestyour workbook
(WAC 246-291-120). An example of a letter requesting water servida the AendixA.

If your project is outsidea Public Water System Coordination Act planning areayou may
develop a new water systehiowever, your application is subjectttee Satellite Management
Agency requirementWWAC 246291-090).
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2.5 Satellite Management Agency

A Satellite Management Agency (SM&)an individualwater systemor other entit approved
by DOH to own or operate public water systems on a regioruwntywidebasis.The law
requires an approved SMA to ownoperate all new wateslstems if one is available (RCW
70.119A.060)Theintent of theSMA requirement is to place ownership, or operations and
management, of all new public water systems in the hands of expeneatzduppliers
whenever possibl&his requirementioes notapply to an existing Group B water system
seeking to expand its number of approved connections.

All counties have at least one approved SMAu should choose tH&MA that best meets your
needsThecurrentapproved SMA lisis online at
doh.wa.gov/Portals/1/Documents/4200/sma_list.pdf

If your project isin the service area of one or more approved Sdkeachonewhetherit is
available to provide ownership or negement services y@ur proposed public water system.
An example of a letter requesting SMA serviceg i8ppendixB.

You must either provide a copy of an SMA agreement with your project submittal or proof that
no approved SMA is available (WAC 2281-090 and-120).
X YES, an SMA is availableto own the proposed water system or provide management
services You mustprovide a copyof the agreementwith the project submittal.

X NO SMA is available You mustprovide a written record of each SMA rejectionwith
your project submittal.

Your SMA may require gu to submito themyour water systerdesign for review and
acceptanceeforeyou submit your application tDOH for approval particularly if the SMA will
become tk owner of the new water system

SMA operational and managemeseirvicesnay include:

Creating and updating standamplerating procedure and routine maintenance procedures
Reviewing and updating water system governance documents, including policies

Input on capital investment and infrastructure planning

Budgeting assistance and billing services

Sampling and treatmeptant (if any) data collection and evaluation

Periodic inspection of sanitary control area, reservoir, and other infrastructure

Input on water main break, pump, apdwer failure response protocols

Response to complaintwater outages, and water giyakmergencies

= =4 =8 -8 _8_9_°5_-°

Please review our publicati@@hoosing a Satellite Management Age(i2@H 331:604).

2.6 Disclosure on Property Title

You must record an informational notice on the tileeach propertyour new water system

will serve(WAC 246291-140(2). A sample notice isn AppendixC. When submitting your
workbookto the reviewing authorityprovide a copy of the content you will record on the title of
each propertyour water system wikerve List all parcel numbers available at the time you
submit your completed Group B design workboblke actual recorded document must include
the actual parcel numbetise water system wilierve.
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Ask your County Auditowhich form you should us® recordnotice to title.
2.7 Protective Covenants

Protective covenants are required to secure the area around a public drinking water supply from
future use and development that may threaten water quality and public(N¢alth246291-

125(6)). Section 4.3xplainshow to provide legal protection for the area around a public

drinking water supply welWhen submitting your workbook to the reviewing authonisovide

a copy of the actual protective covenamtsecordwith the County Auditor for each public

drinking water supply well.

These covenantaustbeon eaclhof the affected properties, and filed with the County Auditor.
Check with youllocal governmentyoumay beallowedto establish the covenant on the
subdivision plat.

Ask your CountyAuditor which formatyou should use toecord the protective covenants for
each public drinking water supply well.

2.8 Water Users &greement

You should establish a water usaagreement for all new Group B water sysséhat include
residences or multip property ownersAll owners of the water systeshould signite uses 6
agreemenivhenthe system is constructed and operatiofaloutline for awater uses 0
agreement i1 AppendixD.

You may need to compley@ur water systerdesign before youaanfinalize your draft water
u s eagreeinent.

2.9 Water Facilities Inventory

We recommenthatyou completea Water Facilities Inventory ForrVFI) and include it with

your Group Bworkbook To ensure the informatioim our data system is correct, answéths
guestions on the WFInstructions for Group B systems andanpleWFI form are in

AppendixE. If you plan to submit a workbook for an expanding Group B system, please submit
a markeeup version of your existing WFI form.

2.10 Easements

Your Group B workbookmust show thdocation and dimension @asementgou intend to
secure in order to adequatalgcessand maintairall distribution system components, reservoirs,
wells, and pumping stations (WAC 2281-120).
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CHAPTER Estimating Water Demands

Chapter 3xplainshow to estimatexpectedMaximumbDaily Demand (MDD) andPeakHour
Demand (PHD) for your propose¢hter systemEngineers need water demand estimates to size
pumping equipment, transmission lines, distribution mains, and water storage facilities properly.

Demand estimatesombined with information about yowatersupplysourceensursthewater
sysem cammeet all the demang®u expectit to meetover the yearEstablishing the expected
MDD also determines whethgou needa water righ{RCW 90.44.050

If you do need a water rightou mustgetthe appropriate documerftem the Department of
Ecology and include thenm your workbook(WAC 246-291-125@Q3)).

If we believeyou needa water right, butyodon 6t pr ovi de a cowewillwi t h vy
returnyour submittal to youwWe will alsoexplan our decisionand recommend that you consult
with Ecologybefore resubmitting your design

3.0 Water Rights

3.0.1 Water Right Permit Exempt Wells

The Department of Ecology administers the regulatory and permitting processes for water rights.
Newly designed Group B vi&r systems may only obtain water from a groundwater source. Most
Group B water systems use the groundwater permit exemption (RCW 90.44.050) rather than
obtaining a permit from Ecology prior to using any waidrere are different limitations on the

use ofsingle domestic permgxempt wells and group domestic perexempt wells.

Depending on the watershed, thener ofagroup domestipermitexempt well may withdraw
up to 5,000 gallons per day for group domestic uses. In addition, the magdravea separate
allowance to irrigate lawns or noncommercial gard&hss separate irrigation allowanoeder

a group domestic perrgixempt wé is not limited in terms of gallons per datyis limited in
area In addition to the 5,000 gallons per day limit for domestic th@spwner of a permit
exempt well may withdraw any amount of water for irrigatnot to exceed a combined total of
Y2 acre of lawns and noncommercial gardess long as the water is put to beneficial. use

Depending on the watershed, the owner of a single domestic well may have a specified
maximum daily withdrawal allowance different from the group domestic permit exemplimn
limitation may include all uses from the single domestic well, including irrigation.

For a complete description dfd legal uses of a perrgkempt well consult with Ecologyabout
water availabilityor visit
www.ecology.wa.gov/WateBhorelines/Watesupply/Streamflowestoration

Permitexempt wells are exempt only from the duty to obtain a permit to use groundwater, not
the other provisions of the Water Code. A right established through a {sxemniipt well has the
same legal effect and must abide by the same requirements dgpropriation and state
regulation of water resources as a permitted withdrawal. In other words, use of water from a
permitexempt well must be regulated or curtailed, where necessary, to protect and prevent
impairment to more senior water rights. Eveypatir Group B water supply is a permitempt
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well, i1itdéds subject to curtailment i f Ecol ogy
public watersLocal government must ensure an adequate potable water supply before issuing a
building permit Before developing a permit exempt well check with l@#horitieson their

criteria for establishing an adequate potable water supply for your planned water system.

Whenassessing the need for a water rigbt) should assume thidite domestic inrhome

portion of your total system maximum daily demand (MDM) be at leas850 gallons per
day (gpd) per dwelling unit The domestic Hhome demand is the portion of the total system
MDD that counts toward the 5,0@allonperday limit described above.

3.0.2 Basins Closed to Further Appropriation

Ecology may close a basin to all further appropriativestablisheservations of water for
permitexempt wells to protect senior water right holders and minimum amstialues.

However, Ecology may create a pathway for an applicant of a new Group B water system to
follow a basinspecific process to secure permission to withdraw groundwater to supply the
system.

A basinspecific process may involve developing and imp#ating a mitigation plan. To

determine whether your project is located in a closed basin, contact Ecology. If sastou
submit Ecologyds written permission to withd
water system workbook. While such pernossif grantedisn ot a i ywa tapptytheg i g ht
requirement of WAC 24@291-125 @) to such circumstances.

3.0.3 Multiple PermiExempt Withdrawals
The rule permits onlpne exemption for any one projest mattethhow many wells and separate
small systems are established to supply the project.

If you intend to develop two or more sepayatmtiguous Group B water systemysu may not
have the legal authority to do so. Contact Ecology for assistance on thietpgedment.

3.0.4 Group B Applicants with a Water Right

A water right maystatethe number of connections that can be served. With one exception (see
below), the number of connections shown on the water right is a limiting factor for a new or
expanding gstem intended to serve fewer than 15 residential connections. In other words, if the
water right specifies that it applies to serving six single family homes, then the maximum
number of homes that can be served by the water system is six, even ifah@ametus and

annual volume permitted under the right could supply more homes.

The one exception is whem existingmunicipal water supplieownsthe new or expanding
Group B system. Applicantsho want to knowwhethertheir organizations a municipal vater
suppliershould contactheir DOH regional office
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3.1 Residential Water Demand

3.1.1 ResidentiaMDD

The MDD is the maximum singlday demandhe water supplynust met. It consists of in

home domesc demandsee Section 3.0.1putdoordemand, noresidential demand, and

distribution system leakage.t 6 s i mport aptoposedt awbMDRlefbre y Bk er
you drill and test the water supply well.

WAC 246-291-125 (4) specifies the minimum source capacity and minimum MDD for
resdentialserviceconnectiongsee Table 3.1)

Table 31
Standards for Minimum Source Capacity and
Minimum MDD for Residential Service Connections

Gallons per day per

County dwelling unit
Clallam, Clark, Cowlitz, Grays Harbor, Island, Jefferson, King,
Kitsap, Lewis, Mason, Pacific, Pierce, San Juan, Skamania, Sk: 750

Snohomish, Thurston, Wahkiakum, and Whatcom

Adams, Asotin, Benton, Chelan, Columbia, Douglas, Ferry,
Franklin,Garfield, Grant, Kittitas, Klickitat, Lincoln, Okanogan,
Pend Oreille, Spokane, Stevens, Walla Walla, Whitman, and
Yakima

1,250

BecauseesidentiaMDD includes inside and outsideses the actual demand coube
considerabljhigherthanthe minmum valueslistedin Table 31. In generalthe demand for
water increaseaong withlot size, home size, araveragesummer temperatuseOther site
specific considerations, suchthgdevelopmeri €ovenant, Conditions, and Restrictipuosst
of water;soil type and irrigation system technologyay alsaeffect water demandlhe
designer and design engineer should strongly consider whethairtineum values in Table 3.1
are sufficient to meet the expected demands of future custohhergfect of underestimating
the MDD includedow pressuresummertimavater rationing, dsatisfied customergnd
increased vulnability to backsiphonage of npatable water into the distribution system.

3.1.2 ResidentiaPHD

| tidportant to establish theeakhourly demandRHD) before designing the system of wells,
pumps, pipes, and pressure tanks. The relationship betweensBstBined well yieldcand well
pumpcapacity will determine whether the proposed water system requires atmospheric storage
to supplemat thesupplysource(s}o meet the expected PHBee Chapter %or details

Table 3.2 provideguidance on establishing the minimum PHD for residedgahandFor the
same reasons cited inl3l above, the actual PHD of the customers your proposed Group B
system will serve could be considerahlgherthan thevalues in Table 3.2ZT'he dfect of under
estimaing the PHD includebow pressuredlissatisfiedcustomersand increased vulrability to
backsiphonage of npotable wateor other potential contaminantgo the distribution system
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Table 3.2

Guide for Minimum Residential Peak Hourly Demand

Number of
dwelling units

Peak Hour Demand
(in gallons per minute)

23

26

28

31

34

36

39

OO (N0~ |WIN

41

Source’Adapted fromDOH Water System Desigr

Manual

3.2 Nonresidential Water Demand
3.21 Nonesidential MDD

Table 33 provides gidance on namsidentidaveraganaximumdaily demandMDD). We use

thevalueshere agjuidancewith the following assumptions:

1 Unit norresidential demandill vary little from day to day

1 MDD is based on a full facility (the campsaehotelis fully occupied or the school is

operating at capacity).

Table 3.3

Guide for Nonresidential Water Demand

Maximum Daily
Demand

Type of Establishment (in gallons perday)
Bathhouse (per bather) 10
Boardinghouse (per boarder) 50

Additional kitchen requirements for nonresident boarders 10
Camp:

Constructionsemipermanent (per worker) 50

Day, no meals served (per camper) 15

Luxury (per camper) 100- 150

Resort, day and night, limited plumbing (per camper) 50

Tourist, central bath and toilet facilities (per person) 35
Factory (gallons per person pshift) 15- 35
Highway rest area (per person) S
Hotel:

Private baths (2 persons per room) 50

No private baths (per person) 50
Institution other than hospital (per person) 75-125
Laundry, selfserviced (gallons per washingef customej 50
Motel:

Bath, toilet, and kitchen facilities (per bed space) 50

Bed and toilet (per bed space) 40
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Maximum Daily
Demand

Type of Establishment (in gallons perday)
Park:

Overnight, flush toilets (per camper) 25

Trailer, individual bath units, no sewer connection (per trailer) 25

Trailer, individual baths;onnected to sewer (per person) 50
Picnic:

Bathhouses, showers, and flush toilets (per picnicker) 20

Toilet facilities only (gallons per picnicker) 10
Restaurant:

Toilet facilities (per patron) 7-10

No toilet facilities (per patron) 2% -3

Bar andcocktail lounge (additional quantity per patron) 2
School:

Day, cafeteria, gymnasiums, and showers (per pupil) 25

Day, cafeteria, no gymnasiums or showers (per pupil) 20

Day, no cafeteria, gymnasiums or showers (per pupil) 15
Service station (per vehicle) 10
Store (per toilet room) 400
Worker:

Construction (per person per shift) 50

Day (school or offices, per person per shift) 15

SourcesAdapted fromDesign and Constructionf &mall Water Systemdsnerican WateWorks
Association, 198; andPlanning for an Individal Water SystenmAmerican Assoc. for Vocational

InstructionMaterials,1982

3.2.2 Nonresidential PHD

Tables 3.4 and 3.5 provide guidance on establishing nonresidential PHD.

Table 3.4
DemandWeight in Fixture Units
Weight in Fixture Units

Fixture Type per Fixture Type
Shower 2
Kitchen sink 1.5
Urinal 3

Toilet (flushometer) 5

Toilet (tank flush) 2.5
Bathroom sink (lavatory) 1
Clothes washer 4.0
Drinking fountain 0.5
Dishwasher 1.5
HoseBibb 2.5

Source: Adapted from the 2009 Uniform Plumbing Code, Appendix A, Tal2le A

After determining the total number of fixture units (sum of fixture type times fixture weight),
round the total tohe next value given in Table53 and determine the peak hourly demand.
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Table 3.5
Nonresidential Peak Hourly Demand
Based on Total Fixture Units

Total Number of
Fixture Units PHD (gpm)
10 8
15 12
20 15
25 18
30 20
35 22
40 25
50 29
60 32
70 35
80 38
90 41
100 43
Source: Adapted from the 2009 Uniform Plumbing Code,
Appendix A.

3.3 Examples

Example &

A newGroup B water systemproposed east of the Cascade Mounteorssiss of six single

family homes.The plan for development allows each lot to irrigate up to 3,500 square feset, for
totalirrigated areaf 21,000 square feethe design relies on supply frongeoup domestic
permitexemptwell. The system will not supplijfre-suppression requirements (fire hydrants or
residential sprinkler systems).

Checkwater right:
V Maximum daily residential Hhome demand is assumed to be 350 gpd per residence
6 residences x 350 gpd per residence = 2,100 gpd
This is less than thg000-gpdlimitation on agroup domestipermitexempt wellOKAY

V Total irrigated area is below the maximum 21,780 square feet allowed without a water right
OKAY

Minimum required MDD and water supply capacity = 6 homes x 1,250 gpd/home (per Table 3.1)
= 7,500 gpd

PHD =34gpm (per Table 3)2
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Example3-2

A newGroup B water systemroposed west of the Cascade Mountamssiss of four single

family homes.The plan for development allows each lot to irrigate up to 5,000 square feet, for a
totalirrigated areaf 20,000 square feeThe designelies on supply from group domestic
permitexempt well.The system will not supply firsuppression requirementg¢ hydrants or
residential sprinkler systems).

Checkwater right:

V Maximum daily residential Hhome demand is assumed to BO §pd per residence
4 residences x 350 gpd per residence490gpd.
This is less tharhe 5,000 limitation on group domstic permitexempt wellOKAY

V Total irrigated area is below the maximum 21,780 square feet allowed without a water right
OKAY

Minimum required MDD and water supply capacity = 4 homes x 750 gpd/home (per Table 3.1)
= 3,000 gpd

PHD = 28 gpm (pefable 3.2

Example 3

A newwater systenpropose east of the Cascade Mountagasisiss of ninesinglefamily
homes.The planning documents for this development indicate that each lot is 1@adesxch
lot owner will be allowed to irrigate up ®000square feefThe desigmelies on supply from a
group domestipermitexempt well.The system will not supply firsugoression requirements
(fire hydrants or residential sprinkler systems).

Checkwater right:

V Maximum daily residential Hhome demand is assumed to be 350 gpd per residence
9 residences x 350 gpd per residence = 3,150 gpd
This is less than the 5,000 limitation ograup domestipermitexemptwell. OKAY

8 Total irrigated area 45,000 square feed k 5,000. This exceeds thareaallowed without a
water right NOT OKAY.

We will return theworkbookwith instruction to change theigation allowance, or obtain a
water right.

Example 3

An existing Group B water system located west of the Cascade Mountains consissrafleix
family homes.The owner wishes to adive singlefamily homes to thexisting systemWe
approved thexisting system in 2001.

As described in Section 1.4, the Group B design requirements apply to new and expanding
GroupBsystemsthere is no Agrandfatheringo othe exi st
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system proposean expansiorSo, the ownemustapply herequirements of the curre@roup
B Ruleto all 11 connections (6 existing and 5 proposed), includinchstandards asinimum
MDD and demonstrated source capacity per dwelling unit, population per dwellingatiie
to title, and limits on irrigation per parcel

An expanding system proposing to setdesinglefamily homesmust meethe planning,
engineering, and desigitandards for Group A public water systdmsausehe design
population exceexR4 peopé (WAC 246291-200(2)).

11 dwelling units x 2.5 people per dwelling unit = 28 people

Example3-5

A proposectatering business WesternWashingtorwill employ20 daytime employees and
haveno visitors The proposeduilding will have its owndrinking water systefrusing gpermit
exemptwell for commercial purpose$he area around the building to be irrigated is 380
feet.A fire pond filled by a nonpotable water supply will mdeth u i | d i -seugpdessioh i r e
requirementsThe fire pondand associated firgsuppression piping have no physical connection
with the potable water system.

To determine the need for a water right, follow the stegew.

A

Step 1 Apply the fixture weight to edcfixture type (Table 3)4and determinethe ui | di ng 6 s
total fixture units.

Fixture Type Number of Fixtures x Fixture Weight = Fixture Units
Drinking fountain 2 0.5 1
Toilet (tank flush) 4 2.5 10
Urinal 1 3 3
Lavatory 2 1 2
Kitchen sink 2 15 15
Dishwasher 2 15 3
Total [ 22

Step 2 Round the total fixture units fro22 up to 5 (the next increment in TableS53.

Step 3 Use Table3.5to establish peak hourly demand for internal use within thelingil
NonresidentiainternalPHD is18 gallons per minutdf the irrigation system is not
operated while the building is occupied, thendgbematediesign PHD should bE8
gpm.If theirrigation system can be operated while the building is occupied, then the
design estimate for PHBhouldinclude both the internal PHLCL8 gpm inthis example)
plus thepeak flow rate of the@rigation system.

Check vater right:

V To estimak nonresidentiaMDD, multiply 20 workers XL5 gallons per day (per Table3B.
Therefore, theonresidentiaMDD is 300 gpd.
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The water supply for foodreparatbn is estimated at 1,000 gpd. Total water use in the
building is 1,300 gpdThis is less than the 5,000 limitation on@mmercial/industrial
permitexemptwell. OKAY

V Total irrigated area is below the maximum 21,780 square feet allowed withai¢aright.
OKAY

3.4 Fire Suppression

If the project is in &ritical Water Supply Service Argthe water system desigmust provide
the minimumstipulatedfire suppressiogapacity(WAC 246:291-090 (1)) Thelocal fire
authoritymayrequire greatefire suppression capacity for the proposed water sysammum
fire-flow requirements for public water systems i@rtical Water Supply Service Areae in
WAC 246293-640.

If the project is not in &ritical Water Supply Service Arewerecommend you consult with the
local fire authority to determine what, if any, fire suppression capaagpecs from the
proposed water system.

3.4.1 Desigrfor Individual Structure Sprinkler Systems

If the water system will provide the direct suppfywater to individual sprinkler systems in
homes or othemonresidentiastructures, younust include the added supply and pressure
requirementshesesprinklersystemsdemandWAC 246-291-200 and-210).

If you intend to design a water system capablero¥iding fire flow,either through hydrants or
individual structure sprinklersy professional engineer licensedMashingtorStatemust
prepare and suhitrthe water system desigiWAC 246-291-120(4)) For further guidance
pleaseseeour Water System Design Many8B1-123) online at
doh.wa.gov/portals/1/Documents/pubs/3213.pdf

References

WSDOH, 2009.Water System Design Manu8lOH 331123,Washington State Department of
Health, Olympia, WA.

American Association for Vocational Instructional Materials. 1$82nning for an Individual
Water Systendth Edition, American Association for Vocational Instructional Materials,
Athens, GA.

AWWA. 1984.Design and Construction of Small Water Systefnserican Water Works
Association, Denver, CO.

Group B Water System Desigsuidelines (DOH 33467) Page25
September 2018


http://www.doh.wa.gov/portals/1/Documents/pubs/331-123.pdf

Chapd&wources of Supply

Chapterd covers design considerations ymur water source(s).he first consideration and a
potential limiting factor in small water system design is the capactityeasource(s)rhe goalof
your water system desigs to provide the quantity of water neededdlably meet theexpected
maximumday and peak hourlgemands oyour future customers.

The rulepermits two types of sources for new or expanding Group B water systeved:or an
intertie with an existing, approved public water sys{enapter 246291 WAC)

If you intend to supplyour proposed watesystemwith anintertie, please refer tdection 4.4
Therest ofthis chapters devotedexclusivelyto usng a well as your Group B water supply.

4.0 Well Construction
In yourworkbook youmust demonstrate that yo@roup B groundwater supply

1 Is adrilled well, constructed accardy to chapter 173160 WAC(WAC 246291-
125(1)) Wewill not approve prings, surface water, dug wells, and wells found to be
under the direct influence stirface water as a Group B water supply.

1 Is capable ofeliably delivering the minimum supply described in WAC 22%1-125
(4).

T May be used in compliance with Washington
regulationdWAC 246291-125@3)) and the water right discussion in Chapter 3

1 Is physically connectetb the distribution system Trucked or hauled water is not an
acceptable Group B public water suppbigardless of the trucked water soup&AC
246:291-125(1).

1 Meetall primarywater quality standards without neésgitreatmen{WAC 246-291-
125(1)and-170(5).

1 Is protectecadequately from potentiabntaminatiorsourcesProtective covenants
establishing the minimum sanitary control aneast be filed for each source (WAC 246
291-125()).

A totalizing source meteand sample taprerequired on each newsupplysouce (WAC 246
291-200). In addition we recommendnidividual service metersn each service connection

The well casingnust extend at leasdix inches above the finished ground surfacegtdeast six
inchesabove thgpump house finished flooFurther,the top of the well casing must be at least
24 inches above the 1§@ar flood elevatiofWAC 246-291-1251) andchapter 173160

WAC). Your submittedworkbookmustdocumenthe height of the well casing above the
finished ground surface or flooYou may find floodmapping informatiorat your local planning
office. If your well is in the 108year flood plain, you mustate this on your drawing§See
Section 5.3)

The pitless adaptor opitless unit, andhewell capmust be manufactured according to Standard
PAS-97 (2012 (WAC 246-291-200 (13).
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4.1 Source Water Quantity

Groundvater i is the most common form of public drinking f’ :

must provide sufficient water to meet tivaximumDaily
Demand (MDD) for your water systefWAC 246-291-
125@)). If your well can produce thmaximumdaily demand,
but not thePeakHour Demand (PHD)youmust provide
equalizingwaterstorage \WVAC 246-291-200 (5)). If storagds
required,a professional enginearay need talesignthe water
system(WAC 246-291-120(4). '

411 Well Log

Thewelllogot her wi se known as a
provides important information about tbenstruction of your el
well and its vulnerability to contaminatiol.also contains information about your aqwfer and
sometimes your well capacity and pump settigu mustinclude acopy of the well logn the
workbook even wherthe design intend® use an existing welfWAC 246-291-125@)).

If a well log is not availableve may not approve the source,vee may require additional
informationbefore considering the source for approval

4.1.2 Pump Tests

All wells submitted for approvahust be pump tested (WAC 24B91-125(3). The goal of the

pump test iIis to demonstrate the sourcebs cap
demand during a range of conditions likely to occur over the course af arye the life of the

well. See Appendix F foredailed pumpest guidance.

The pump test must provide the:
1 Static water level
1 Sustainable yield
9 Drawdown
1 Recovery rate
91 Duration of pumping

To demonstrate sustainable yield, a successful pummtesttshow the proposed well (or
combination of wells) can provide a sustainable and reliable yield equal to or exceeding the
minimum supply requireents in WAC 24&291-125 (4)(d) In addition the water level in the
proposed welmustrecoverto 95 percenbr more of the préest water levelvithin a normal 24
houroperational period

A successful pump test will provide data needed for source approval, well design, and water
system planning decisions. By analyzing ploenp test data, you can:

1 Identify the capacity and reliability of your well

1 Establish well pump settings (depth and discharge.rate)
1 Define the area of influence of your well
1

Identify whetherthe system requireswater supply contingency plan because of a low
yield well (defined as 5.0 gp or less) (WAC 24@91-140 (1))
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4.1.2.1 Elements of a Pump Test
A pump test is an aquifer and well stress test. The test subjects the well to a series of
controlled pump and recovery (rest) challenges. Pumping rates and the water level in the well
aremonitored and recorded. The designer can use an analysis of the data to identify aquifer
characteristicssuch as transmissivity, hydraulic capacity, and specific yield.

A design engineer can udeetcapacity of the well (in gallons per minute), established from
the pump testandthe required pump head (in feet) to select the proper pumppsiag
placement and determine overall well efficiency.

Because aquifer conditions vary, AppenHidescribes three different pump test procedures,
each suited for different hydrologic conditions.

Test Procedure Application

Standard Step Drawdown/ Constant

Rate Complex or unknown hydrologic settings

Small systems witbow demand located in high

2 | Extended Step Drawdown : i
yield aquifers

3 | Alternating Pump and Recovery Very small systems in very low yield aquifers

Every pumptestmust includeregularlyrecordecoumping and water level measurements
taken before the test begins (memping condibns), during thggumping phase

(drawdown) after the pumpis shut off and as wateelels return to prpumping or near
normal conditions (recovery). Rpaimping and recovery water level measurements are as
important as measurements taken during the jughase of a test.

A pump test must be long enoughdemonstratéhat the well can produce th@&nimum

supply requirements defined in WAC 2201-125 (4)(d)andrecoverto at least 95 percent

of prepumping levels withira normal 24hour operational griod The length of an

individual pump test will vary based on the structure of the test and the aquifer conditions.
Pump tests may take longer than 24 hours to complete and still be considered successful. It is
the analysis of the data collected durihg pump and recovery tests that demonstrates
sustainable operating conditions. Thesigners responsite for ensuringhat a pump test

provides sufficient data to achieve its objectives.

To conduct gpump test on an existing drinking water supply (tenalividual home or an
existing Group B water system)oumust disconnedhe pump discharge from the
distribution system and any pressure tarikgs will allow you to measurie unrestricted
pump discharge. Bsureto disinfect the well and pump discharge piping after comg¢tia
pump test and before placing the well pump back into service. Follow the disinfection
standards in WAC 24891-220.

If not already presenthe designemustinstallan access portpeimt t i ng Adept h t
measurement prior to the pump teMAC 173160. We recommend thatou measurevater
levelsto the nearest 0.01 fHowever not allmeasuring devices hatiee saméevel of
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accuracy. Many electric tapes and loggers can provideamcof 0.01 ftSonic loggers may
not show the same level of accuracy (typically 0.1 ft) but can provide more frequent and
consistent measuremeni® ensureecovery dat#s accuratethe designer should install
check valve(s) to prevent water in theen pipe from flowing back into the well when the
well shuts off.

If aquifer conditions are unknown or hydrologically complex, you should consider getting
help from a hydrogeologist or licensed water resource professional. Befatecting a

pump testn areas subject to seawater intrusion, contact the local health jurisdictidoHJThe
may have pump test requirements or standards in addition to thibeséGuidelines

4.1.2.2Low WellYield Water SupplyContingency Plan
If the pump test indicates the well yield is 5.0 gpm or less, the desighinclude a
contingency plan describing shaerm and longerm measures to restore water to
consumersfithe supply ieverinadequate to meet demafWAC 246-291-140). When the
supply begins with such a low yielding well, any decline in well yofldven a few gallons
per minute will significarly affectt h e wa t eabilitysty ssitisfg dedand.

Such a contingency plahouldaddress both the supply constraint and consuie@and

and consider how the costs associated with a remedy will b& heeplan should identify

how the system will continue to provide at least 350 gallons per day per residence of safe
drinking water Maintaining this minimum level of supply presumbe tommunity is

capable of prohibiting all outdoor water use, and that distribgistem leakage is virtually
norexistent.There will likely be costs associatedth pursuing a remedy to a leyeld

source that suffers from declining yield, such as vedihbilitation or constructing a new
source The plan should contemplatew and wherthe system would establishfund for

such work.

4.2 Source Water Quality

The statements in this section, and througtivegeGuidelines assume the requirements and
limitations inchapter24& 91 WAC are in effect Itisposgbethat pr o]
your local health jurisdiction adopted d#/n regulationghat offer broader design options and

impose increased regulatitm protect against public healtisks associated with those options

(WAC 246291-030 (1)(a). Ask your local health jurisdiction it hasadopted regulations that

differ from chapter 246291 WAC.

All supplysources used for public water system sermcst meetminimum public healthwater
guality standardsThesestandardsknown agnaximum contaminant levelare in WAC 246
291-170 A state accredited lalnust analyze H source sample® ensure they medhese
standards (WAQR46-291-170(l)). A list of labscertified toanalyze potable wateris at
https://fortress.wa.gov/ecy/laboratorysearch/

Source water sample tapsist be provided WAC 246291-2000)). We recomnendyou install
the sample tap as cl$o the source as practickilyour designrequirestreatment for a
secondary contamina@MVAC 246-291-170(6)) install a second sample taipea treatment and
prior to enty to the distribution system.
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4.2.1 Coliform Bacteria

All groundwater sourcesiust be disinfected, flushed, and subsequently tested for coliform
bacteria, anggjou must includehe coliform bacteria tesesultswith theworkbook(WAC 246
291-170(2)and-220)). If coliform is present ireither ofthe initialtwo well sampls, at least two
follow-up coliform samples must be collected aftedi®nfecting and rélushing the wellIf
coliform is present in any of these follawp coliform samplesye will not approve the well as a
Group B public water supply (WAC 2481-170(5)).

4.22 Inorganic Contaminants

All groundwatesourcesubmitted for approvahust be tested for complete inorganic chemicals
(I0C), andmust meet thdisted primarywaterquality standards without treatmglVAC 246
291-170(2). If your proposed groundwater source exceeds an IOC primary water quality
standardyou must collect a second (confirmation) samlflthe average of the two samples
exceeds the drinking water stimd,we will not approve the welhs a Group B public water
supplyWAC 246-291-170(5))

If your proposed groundwater source exceeds an IOC secondary water quality standard (iron,
manganese), yowvorkbookmust include treatment for its effective remoysWAC 246291-
17Q(6)). SeeChapter or guidance on treatment for secondary contaminants.

4.22.1 Groundwater with High Initial Turbidity

While not a regulated contaminant, turbidity is commonly included in a complete inorganic
chemical analysisA newwell may showhigh turbidity inthe postpump test IOC samplé so,
you should thoroughly purge and purtie wellto remove any construction residuadsgh
turbidity can be an indication af poorly developed wellron or manganesmay also cause high
turbidity. Finally, turbidity may be an indication that the well is underitifieence ofnearby
surface watefa serious problem).

Turbidity can cause distributierelated problems and customer complaimtgbidity in
groundwater, and particularly tudity without any reasonable or logical explanatisrg
significant concernThe design engineer should contactrggewing authorityfor additional
guidance

4.23 Other SiteSpecificContaminants

DOH may require you to sample the well farlatile a synthetic organic chemicals, or
radionuclidesf your proposed Group B groundwater source is in an area of kapsuspected
contamination (WAC 24@91-170(2). If the initial sample shows the well exceedingudblic
health water qualitgtandargdyou must takea confirmation sampléf the average of the initial
and confirmation samples exceeds the drinking water standaxd)l not approve the well as a
Group B water supply (WAC 24891-170(5))

424 PotentialGroundwateunderthe Direct Inflence of Surfaceatér

You must evaluate all sources thateet the definition of potentigroundwater under the direct
influence of surface water (GWhefore submitting your completed Group B design for approval
(WAC 246291-125(1)) If your proposed grendwater supply is within 200 feet of surface water
and the first open interval (top of well screen, first perforations in the well caanbso ohis

less than 50 feet below the ground surfdlcen your proposed groundwater supplgassidered

a potential GWI
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We will not approve gotential GWI source untd licensed hydrogeologist or engineer
completes &ydrogeologic evaluatiotihatdetermines the source is not GYWAC 246-291-
125(1)) DOH will charge aseparate fet review yaur GWI evaluation.

4.25 Seawater Intrusion
Wells developedloseto seawater are potentially vulnerable to seawater intrugmnshould
avoidsupplysources at rishf seawater intrusion.

Wells are at risk for seawaterintrusion if they are:
1 Within ¥2 mile of the shoreline and pump water from a depth below sea level.

1 Within Y2 mile of a groundwater source with chloride concentrations over 100 mg/L.

The Department of Ecology may condition water right permits to provide for reguoaging

rates, or even to require sources be abandoned if seawater intrusion threatens senior water right
permits.In addition, several counties have policies or ordinances that affect water systems in
areas vulnerable to seawater intrusidau shouldcortact Ecology and the local health

jurisdiction for current policies and rules well developmentvhere seawater intrusion may be

a concern.

If you intend to develop a brackish welhd intend to apply reverse osmosis to desalinate the
groundwater supplye aware that you may only appulgsalination for the removaf eecondary
contaminantslf the untreated groundwater supply from a brackish well exceedharp
drinking water standaréuch as those iBections 4.2.1, 4.2.2, and 432f theseGuideines we
will not approve the sourd®VAC 246291-170(5))

4.3 Source Protection

You must haveyour well siteinspected and approvéeforesubmitting your design for
approval WAC 246-291-125@3)). We strongly recommend thgbu havethewell siteinspeced
beforedrilling a new well Ask yourlocal healthjurisdictionif it offers this servicelf not, DOH
will conduct the well site inspectioDOH charges a separatdéee forwell site inspectios

You must maintain a sanitary control arebat least 100 feearound eachvell, unless adequate
engineering justification is provided, pootectagainstexisting or potential sources of
contaminatiofWAC 246-291-125()).

You must prepare arfde legal documents with the Countyuditor to protect the sanitary
control area from sources of contaminatfdAC 246-291-125()). Informationexplaininghow
to file these legal documents, known as covenantsGewuenants for Public Water Supply
Protection(331-048). General guidance on sanitary control area protectionSaumtary Control
Area Protection(331-453).Both publications arenline at http://doh.wa.gov/odwpubs/

4.4 Interties

An intertie is a connection between a wholessilgplying)public watersystemand a
consecutivereceiving public watersystem permitting the exchange or delivery of water
between those systemEhere are two types of interties:
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1. Non-emergencyintertie: The piped connectiosupplies watefrom the
wholesaler to meet the routiday-to-day needsf the consecutive systeiifiyou
plan to supply your proposed system through aemergency intertie, contact
your DOH regional office and discuss it before moving too far into the design of
your water system.

2. Emergency intertie The piped connection provides a standby water supply from
the wholesaler to the consecutive system necessary to meeb¢hgency water
supply needs of the consecutive systéinis may includdelp providing fire
flow or serving abackupfone or more of the consecuti v
sources failThere are noegulatory requirements ohapter 246291 WAC
concerning emergency interties with another approved public water system.

This sectiordescribes theonsiderationgou shouldnakewhen designing your Group B water
system as a consecutive syst&upplied ly a non-emergencyintertie.

441 Effect on Wholesale Purveyor

The wholesale system must demonstrateittrets enough departmeapproved connections to
serve the total number of connections contemplated by your proffdealwholesale system
does not have enougipproved connectionte accommodate its own custompigs your
proposed customers, the wholegaleveyormust submit the appropriate plamg and design
documentgo DOH for written approval. The wholesale system will havedostruct any
needed improvemenbeforewe will begin reviewng your workbook(WAC 246291-120 (1).

Even wha your designreflects that the wholesale purveyor has the apprsgedcecapacity to

serve your proposed water system, ywoarkbookmustinclude an analysisfthewh ol es al er 6
capacity. The analysis must show the wholesale systemetizer the water supply your

proposed system demands while maintaining minimum acceptable serthieenholesale

system WAC 246-291-200 (4)andWAC 246-291-135 (1))

If your proposectonsecutives y st emés service connections and
combined with thevholesales y s t @méctons andervicepopulationadd up tal5 or more

service connections, @5 or more people served at least 60 days per year, then the wholesale
system will be considered a Group A water system.

If so, the wholesaleystemmust meet all theapplicable planning, engineering, and design
requirements ichapter 246290 (WAC 246:291-005). It may take the wholesale system
considerable time to eet these requirementsijtiisnd already a Group A water system.

4.42 Intertie Agreement

The interte agreement has particular significani€¢he intertie agreement between you and the
wholesale purveyatannot satisfy atihe water supply requirements you identify in Chapter 3,
you must show howyour proposed system will metie MDD and PHD réhbly and

consistently (WAC 24&91-200 (3) and (4))

If the intertie agreement is not valid in perpetuity, your completed workimusk identify the
alternative source(gjour systemwill use when the irdrtie agreement expires (WAC 2201-
135 (1)).In other words, planning your supply around an intertie agreement that is not valid in
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perpetuity requires you to spend the resources necessary to secure your own source that complies
with the requirements @hapter 246291 WAC before getting approval to be supplied by the
intertie.
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CHAPTER Wel | Pump, Bl adder Tanks, and

Chapter Sexplains how tanakewell pumps and pressure tanks
work together as a single system capable of reliably providing
safe drinking water to customers of new Groupwdder

systems.

5.0 Well Pump

Your job is to select a well pump suited to the specific needs of
your proposed water systemt 6 s not enough to
horsepower ratingft he pump molneedaSipsuch a
pump )In.fact,before youselect thgopump motor sizgou must
properly identify the right pump for your well.

5.01 Calculate Minimum Well Pump Discharge Rate

Begin your well pump selection process by referencing how much water your well can produce,
as determined by your pump teSe¢tion4.1.2). If your wellcan produce up to the PHD

determine for your proposed syster8éctions 3.1 and 3,2ve recommend you select your well
pump based othe PHD.A well pump capable of meeting the PHD of the proposed water
system eliminates the neat equalizing storageSection 5.31). If there is naequiremento

provide fire suppression, then a well and well pump capable of supplying the PHD enables you
to design your Group B water system using only one pungwell pump) and pressurized

storge Section 5.). This is the simplest, least expensive design option.

If your well cannot produce at least the PHD, then your design will have to include additional
equipment, including an atmospheric storage tankpasdiblya booster pumplhis equipnent

will add considerably to the cost of constructing your water systethis instance, selecting a
well pump that takes maximum advantage of the well capacity will minimize the size of your
atmospheric storage tank.

5.02 Calculate MiniomRequired WePump Discharge Pressure

After you determinghe wellpump discharge rate, you have to determine the pressure that the
well pump must generate at the selected discharge flowwvdkenyou know the pump

discharge rate and the pressure the pomgt generate, you can begin the process of selecting
the appropriate well pump.

There are two welpump design scenarios.

1. A simple systenconsiss of only a well pump and bladder tankise well pump is the
only pump in the systenthe well pumpmust generate enoudtow andpressure to
supplyat leasthe PHD, and to provide at le&§ psiduringPHD conditionsalong
property lines adjacent to distribution maarsl atthe point of sariceto each customer
connected to the distribution systéWAC 246:291-200 (4))
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2. A complex systentonsist of a well pump and aatmospheric storage tankhe well
pumpmust generatenoughpressure to lift the water to fill the atmospheric tank. In some
designs, the storage taignext to or near thevell, and the system will include a booster
pump to move the water from the storage tank to the distribution syistethes, the
storage tank will be on top oftall or elevated sufficiently high above thervicearea so
thatthe reservoir provides adeqagiressure to senaeistomers without a booster pump.

The pressure the well pump must genesat@etimess measured n f east i n f eet
Water at a depth of 2.31 feet creates exactly 1 psi of pressather words, if you had a
pressureghge connected to the bottom of a water t
that there is 69 feet of water standing inside the water tank (30 x 2.31S06%.well pump
manufacturers refer to a pump Orsahatigencahdegpsige c a
Just remember that fAfeetodo and Apsi o are inte

The followingdescrbes the design considerations for a simple system consisting of a well pump
capable of delivering theHD and one or more pressure tankiis is the mostommon design
scenario.

Total Dynamic Head
Thetotal dynamic headf a pump is the sum of thetal static headthepressure headnd the
friction head We explan these terms belaw

Equation 5-1: TDH = SH + FH + PH

Where:
TDH = TotalDynamicHead, measured in feet
SH = StaticHead, measured in feet
FH = FrictionHead, measured in feet
PH = Pressurédead, measured in feet
Static Head

The totalSHis the difference in elevation between thater surfacein the well while the well
pump is running (not the elevation of the pump itself) and your custoifitessis a major factor
in determining the pressure your well pump must genesatbe sure to baseoib accurate
measurementd.o calculate the differece in elevation, you must kndvoth

1 The elevation of the top of yowrell casingandthe elevation of thavater surfacen the
well at the selected well pungischarge rate (this distance is measured during the pump
test)

1 Theelevation of the top of your well casing and the ground surface elevation along the
planned distribution system piping to your customers

Pressure Head

Public water systemsust provide at leasBO psiduringPHD conditionsalong property lines
adjacent to distribution mairand at the point of servide each customer connected to the
distribution systenfWAC 246:291-200 (4)) You can converthe pressure head at any point
along thedistributionpipeline from pressure (psi) pyessure headgef by multiplying the
pressure by 2.31. For example,[#Dis equal to 3k 2.31 =69 feet of headlhis means that the
minimum allowable value for the pressure head is 69 feet.
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Friction Head

Your well pump movewaterup the discharge pipe in the well, through all the pipes and valves

in your pump house, and then out into the distribution system to your custuvindeson this

journey, the water is constantlysing energy due to fricin of the water flowing inside the

pipes, fittings, and valves. Thi so em500gy Al os
gpm, water flowing through @vo-inch Schedule 40 PVC pipe results in 4.2 feet of head loss per

100 feet of pip® The 4.2feet of head loss is equal to about 2 psi.

The friction head for a piping system is the sum of all the friction Idssesthe well to the end
user Friction loss occurs through valves, meters, and fittings in greater proportion than through
an equal lagth of pipe.To accommodate these added sources of friction loss, Workstieet 5
provides an allowance a0 fed of friction loss (4 psi) for these commurell-housefeatures.

Use the information from Table 5.1 and 5.2 to complete Worksh&dE&timatng friction head
loss in the piping system requires estimating the flow through each pipe segfaent.
recommad using the values in Table 3.2 and &8l assigimg water demand at the end of each
pipe segment equal to the number of house®moresidentialiseswithin anddownstream of the
end of the pipe segmer8ee the diagramnd tabldbelow for an example.

wer) }—1 fove 4

)3 J-5

J-2

Pipe Segment Homes downstream Flow (gpm)
Well to Pump House 9 50
Pump House to J1 9 50
J-1t0 J2 3 29
J-2t0 J-3 2 24
J-1t0 J-4 5 37
J-4t0 J-5 3 29

Alternatively, you can use a computesised hydraulic model to identify the total dynamic head
required to maintain the minimum pressures throughout the distribution sYER&NET,
distribution systenmydraulic modeling softwarés available freeat epa.gov/water
research/epanefhere are also othemore sophisticateldydraulic modeling software tools
available forpurchase
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Table 5.1

Headloss, ft/100 ft of pipe
For PVC Pipe Schedule 40

Pipe Size (inches)
Flow rate, gpm 1 1% | 1% 2 | 2w ] 3 | 4
5 1.7 0.4 0.2 -
10 6.0 1.6 0.7 0.2 Meaningil
15 128 | 3.3 1.5 0.5
20 21.8 | 5.6 2.6 0.8 0.3
25 85 | 4.0 1.2 0.5
30 11.9 | 55 1.6 0.7 0.2
35 158 | 7.4 2.2 0.9 0.3
40 20.2 | 9.4 2.8 1.2 0.4
45 Not 11.7 | 34 1.4 0.5
50 recommended 14.3 4.2 1.8 0.6 0.2
60 20.0 | 5.8 2.5 0.9 0.2
70 7.8 3.3 1.1 0.3
Table 5.2
Head loss ft/100 ft of pipe
For PVC Pipe Schedule 80
Pipe Size (inches)
Flow rate, gpm 1 1% | 1% 2 2% | 3 | 4
5 2.6 0.7 0.3
Not

10 9.6 2.3 1.0 0.3 e
15 204 | 4.9 2.2 0.6
20 8.3 3.8 1.1 0.4
25 126 | 5.7 1.6 0.7
30 17.6 | 8.0 2.3 0.9 0.3
35 23.4 | 106 | 3.0 1.3 0.4
40 Not 13.6 | 3.8 1.6 0.5
45 recommended | 16.9 | 4.8 2.0 0.7
50 205 | 5.8 2.4 0.8 0.2
60 28.7 | 8.1 3.4 1.1 0.3
70 10.8 | 45 1.5 0.4
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Worksheet 51 (included with Group B Workbook)
Total Dynamic Head Calculation

Static Head Calculation,
Friction Head Calculation Assume top of well casing _ Min.
elevation is O ft. 5 Min. Total
i ressure .
. UL Pipe | Friction | Pipeline IR Top ofwell | o ind | Elevation Dynamic
Pipe or Flow : Segment| casing to : Head, ft
Seament|  From To Rate Size, | Loss per | Length, | Fot. 51 C o hile | Elev.at | difference, Head, ft
9 * | inches | 100 ft ft : it o ft
gpm Loss, ft | pumping, ft
T f
& Well pump Welloga(;ing 69
> Top ofwell 69
casing
3 69
4 69
5 69
6 69
7 69
8 69
9 69

With a simple system consisting of only a well pump and bladder tanks, the weligpthepnly pump in the systeWithout a storage tank,
the well pumpmust generate enough flow and pressure to supply at least the PHD, @oditte at leas80 psiduringPHD conditionsalong
property lines adjacent to distribution maarsd at the pait of serviceo each customer conrted to the distribution system

For the segment that includes the well hoaskel, 10 feet of friction lossto account for losses related to fittings and valifggou intend to use a
cyclecontrolvalve add additional friction lossp e r

Tot al

pip@sedmier& r i ct i on

0SSO

for

each

ma n uf a cectiom50H 6 s

demandYou may wish to select a pump with a TDH greater thama@airedminimum.

pi pe

dat a

(S

segment

+ fihe highestatal o n
DynamicHead (TDH) is the minimum pressure, exgaed infifeet of head that the well pump must generate while pumping the peak hourly
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Example 5-1
Total Dynamic Head

Friction Head Calculation

Static Head Calculation,
Assume top of well casing

elevation is O ft. PM'”- '\g”- Total
. - o Pipe Top of well . ressure Dynamic
Pipe Pump or P.lpe Friction | Pipeline Segment| casing to water Ground Elevatlon Head, ft| Head, ft
Segment From To Flow Size, | Loss per| Length, Eriction | while pumoin Elev. at | difference,
9 Rate, gpm| inches | 100 ft ft pumping, ito ft
Loss, ft ft
1 Well pump Tofa?;n"ée" 50 2 5.8 160 9.3 119.3 0 119.3 69 197.6
2 Top of well | Exit pump 50 2 5.8 75 | 43+10= 119.3 0 119.3 69 211.9
casing house 14.3
3 Exr']toﬂ‘;g‘p Junction #1 50 3 0.8 400 3.2 119.3 20 139.3 69 235.1
4 Junction #1| Junction #2 29 2 2.3 300 69 119.3 30 149.3 69 252.0
5 Junction #2| Junction #3 24 2 1.6 250 4.1 119.3 50 169.3 69 Q?D
6 Junction #1| Junction #4 37 2 3.0 500 15 119.3 30 149.3 69 260.1
7 Junction #4| Junction #5 29 2 2.3 500 115 119.3 10 129.3 69 251.6
Objective:  Determine minimunT DH required at the end of each pipe segméhbose the highe3tDH value.

Conclusion: The well pump must be capable of producing at least 276 fa@®@ldfat 50 gpmSee below.

Well

Pump
House

J-3

J-1

J-2

J-4

J-5

Pump lift from water level in the well to the top of the well casing = 119.3 ft
Elevation change (increase) from top of well casing to Junction #3 = 50 ft
Total Static Head (SH) from well pump to Junction #3 = 169.3 ft

Total Friction Head (FH) between well pump and Jumet#3 =9.3+ 14.3+ 3.2 + 6.9+ 4.1= 37.8ft

Total (minimum)PressureHead (PH) required at Junction #3 = 6Qoitovides 30 psi at theustomer)

Eq. 51

TDH =SH + FH + PH
TDH =169.3 +37.8+ 69 = 2B.1ft (equal tol119psi at the pump itself) at 50 gpm
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5.03 Well Pumjselection an@€ontrolswith Pressure Tanks

With bladder tanks and no storage tank, a pressure switch located in the pump house, near the
bladder tank(s)will control the well pumpT h e fA-@ m onp p rmest be get se that the
pressuras at least30 psiduringPHD conditionsalong property lines adjacent to distribution
mainsand at the point of servitde each customer connected to the distribution sygtesn

befare the well pump comes on tacharge the pressure tanf¥AC 246291-200 (4))

Continuing with outExample5-1, to maintain 30 psi at Junction #3 with the well pump off, the
pressue in the well house must be@Zft T 119.3 fti 9.3ft1 14.3 ft = 133 ft =57 psi In our

example, this is the pressure dtightre we | | pump musotn oc osneet toinn g() A pt
maintain a minimum of 30 psi everywhere in the distribution system.

Thepumpoff setting should be about 20 psi greater than the paumgettingln this example,
80 psias thepump-off settingwould work fine.In our examplelti s corresponds to
head of:

80 psi x 2.31 = 185ckt(pressure head inside the pump housg)9.3(vertical distance
from top of well casing to water level in the weH 9.3 +14.3= 327.9 feet TDH (use 330
ft).

In this examplethe pressure in the distribution system will not exceed 86rpall below 30 psi
bet ween bthe Bpdm@pump off

5.0.4 Well Pumiselection and Control with a Storage Tank

The principle abovealsoapplyto determining the DH of the well pump when pumping to a
storage tankere arelie major differencesWhen applyingequation 51, the PressureHead

(PH)is zero because the storage tank is open to the atmosphere (unpressurized abordye);
StaticHead (SH) musinclude the difference in elevation between the water level in the well and
the water level in the reservoir.

You may need to include a reservoir in your Group B water system design for many reasons. For
example

1 The well and well pump cannot produce eglowater to satisfy the peak hour
demandWater stored in a reservaian providehe supplemental supplyeeded
to servethe distribution system

1 The owner of the water system seeks the higher level of service reliability that a
reservoir offers.

1 The wate systemmustbe capable of providing fire protection.

A reservoir desigmay supply wateto the distributiorsystem directhor by gravity. Gravity
usesthe elevation difference between the water in the reservoir and custdimerdifference in
elevaton must provide at leasB0 psiduringPHD conditionsalong property lines adjacent to
distribution mainsnd at the point of servide each customer connected to the distribution
system(WAC 246291-200 (4)).Alternately,you may desigma reservoir without sufficient
difference in elevation between water in the reservoir and custdntieeswater is rgpumped
from the reservoir into the distribution system so thaBthesi standard is met.
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The wellmaypump to a reservoir directly thmgh a dedicated water main from well to reservoir
or indirectly through the distribution system (where the pipe between the well pump and
reservoir also serves customeig)either casghe level of the reservoir must conttbe welt
pumpfunction Theoper ati ng range between the fdAwell
t he @ opeargaetoi nvgo | sutnoer 1 rection @O\ Floatr seitehes irvtleeireservpirS
usually controlhese two levelby sending a signal to the wglump controllethroughdirect

wire or wireless (radio frequency) communication

Thebasisof thewell pump control systerdesignis the reservoir volume betwe@pumpo n 0
andfipumpoff,d6 and t he we | Thergsenmipdesign should arovgiethe volume
required to prevent excessive cycling (starting and stopping) of the pump biokess the well
pump motor manufacturer specifically allostartsmore frequeny, the pumpshouldnotbe
called to fill the reservoir moran six times in an hour

To sinplify the well pump control systerdesign setthe welfip u mp o fpompahdo | ev el

in the reservoiso that thevolumetricdifference between these two levels is equaldtbmes
the discharge rate of the well punfjmr example:

Supposéhe water systerdesignpresented in Example bhasa 3,500gallon

polyethylene tank h aetgliifset in diameter antlO feet tall. The well pump

produce0gpm, and pumps directly to the reservblo pressure tanks are
connected to the well pump dischar@le reservoir is right outside the well
house, and the base of the tank ithatsame elevation as the viaglhd.

TheTDH the well pump must pump against is equal to (see Examp)e 5
1 The pipesegment friction loss for pipe segments 1 and 2 (9.3 ft
+14.3 ft=23.6 fi)

1 From the op of well casing down to thetabilizedwater level in
the wellwhile the pump is 0(119.3 ft)

1 From the op of the well casing to topf the 3,508gallontank
(101t)

1 TDH the well pump musbvercomeo produce 50 gpm i83.6
+119.3 ¥10= 1529 ft.

The water in the reservoir will have to bepemped into the distribution system
to provideat least 30 pghroughout the distribution systesring peak hour
demand (se Chapter 8 for booster pump design).
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5.05 Well Pump Selection
In this sectionwe will use theexample water systemtroduced inExample 51 above.
55 GPM ¢ 1 1/2-7 1/2 HP

Meaters | Feat I I I I I
ded Operating
Range 30 to 75 GPM
7-1/2 HP - 18 Stage
180 600
N
1604 \
500 b,
1404
= 1204 400 \
. S HP - 11 Stag,
T —
Z 1004 \ it
- A E— 2
300 <X i_.
80+ N, A e |
3 HP - 7 Stage N \ s
iV
604 200 + t
2 HP - 5 Stage \\ /
' l — -—.- -
ot <
100 f1-12HP-4 Stage>¥
204 RN

0
10 20 30 40 50 60 70 80 GPM

T T T T T T T T T
2 4 6 8 10 12 14 16 18 m3h

e  Best efficiency point

In our example, we ateoking for a pump that can produce 50 gpm while generating at least
276 ft TDH.In theset of pump curves below, tBép pump can produce 50 gpm at about-275
280 ft TDH (see C below)his same pump will produce about 35 gpm at 330 ft TDH (see A
below).The operating pumping range forteh p pump wi | | be bet ween
of fo setting)

Capacity
ws7

and

The figure at left is a family of pump curves,
beginning with a 7% hp pump (top) down to a 1% h
pump (bottom).

A pump curve expresses the relationship between
di scharge pressure (Atc
the vertical axis, and discharge pumping capacity
(gpm) shown on the horizontal axis.

For example, look at the 1% hp pump curvehkws
this particular pump is capable of producing 50 gpr
at 100 ft TDH.

The rising and falling curve in the middle of graph i

the pump efficiency curve. As you can see, this fan
of pumps is most efficient between-86 gpm.

50segpBand)t he Apump ono
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55 GPM » 1 1/2-7 1/2 HP

Meters | Fest I I I l |
Recommen eratin H H
e o A. This5 hp pump will generate
600 |7:12.18 - 18 stage |~ about 35 gpm at 330 ft TDH.
1204 ¥ . . ~
N A This is the 0
2 = point for the pressure switch
160+ \ . .
500 N P in the pump house in the
i) example above.
g 1204 400 >\ — — B. Inour example, the pressure
S T 4 el switch will be set so that the
£ 100+ e * e il s operating range of thelp
" 300 ;I/, —1— <Y & well pump will be between 27¢
W Lol N e W ft TDH and 330 ft TDH. This
. \\ a0 ¥ operating range fahe well
o p = pump should provide a
2 HP S ..»taqe \ 20 R . .
e A, minimum of 30 psi at Junction
40+ .
o R > s\‘ 0 #3. (see Section 5.1.3)
20- ™
h k\\ C. This 5hp pump will generate
ol o 50 gpm at 276 ft TDH. This is
8

9 fo s 0 GPM the minimum TDH required in
10 12 14 16 18 m3h the example laove, and
Capacity
os? represent-enad hs

e  Best efficiency point . . .
point for the pressure switch ir

the pump house.

D. In our example, the well pump will operate
between 35 gpm (when the pump shuts off) ar
50 gpm (the moment the pump is turned. on)

5.1 Pressure Tanks

Water systems usegssure tanks with well pumps and whempumpingwater, such as from a
reservoir into a distribution systeressure tanks make it possible to deliver water within a
selected pressure range without continuously operating pumps or having the pumps start every
time there is a minalemandor water.

Two types of pressure tasilireused to protect water system punpach has its own basic
design procedure§€onventional tanksalso callechydropneumatitanks allow airwater
contact Bladder tankshavea membrane separating the air from the water.

5.1.1 Hydropneumatitanks

Designers ushydropneumatitanks in well pump installatiortbat areusuallylarger than
necessary for Group B water systethgou intend to design Aydropneumati¢ank system,
pleaseseeour Water System Design Manya8B1-123) online at
doh.wa.gov/portals/1/Documents/pubs/32B.pdf
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5.1.2 Bladder Tanks

Bl adder tank sizing depsinalesdo othankse maaenbed tod
protection Bladder taks havepre-chargedair bladdersvith a pressure of twpsi below the low
operating pumpon) pressure for the systeBEngineers should call out this stipulation in the

design specifications.

Formoreinformation, sedroubleshooting Bladder Pressure Tar{831-342) online at
doh.wa.gov/portals/1/Documents/pubs/33®2.pdf

5.12.1 Bladder Tank Sizing Equation

Equation 5-2: Ts> (R)(Q)

(Nc)(VB)
Where:
R = 15(P.+14.7)(P-+ 14.7) (or refer to Table 5)3
(P1-P2)(P2+9.7)
Ve = Thegrossvolume of an individual bladder tank in galloms bladder tank size
(Agadall on tank, o for exampl e).
Ts = The number of bladder tanks grfossvolumeVg
P1P> = Pressures selected for water system operation in gaimépressures)?,
corresponds to the pungdf pressure ané; to the pumpgon pressure
Nc = Number of pump operating cycles per hour. Hhisuld be the maximum numbe
of pump motor starts per hour jastified and documented hlye pump ormotor
manufacturers' warrantyVithoutsuch information, this should be no more thar
six cycles per hau
Qp = Pump delivery capacity in gallons per mi@aata midpoint of the selected

pressure range. Determine this by examining pump curves or tables. If this v
not used, thelesignemust use theQ, that occurs at {pumpon).

5.12.2 Bladder Tank Design Procedure

1. Based orwater systenmydraulic requirements, select the operating range of pre€dure,
(pumpoff) andP2 (pumpon). P2 presuremust satisfy minimumsystempressure
requirement§WAC 246-291-200(4)).

2. Select the operating cycles per hdug, The value folNcshould not exceed six cycles
per hour wunless documented manufacturersd
pump installationsNc may be increased if an automatic pump switchover system is
installed to automatically alternate pumps. The achakise ifNc should be justified
by documented manufacturersdé warranti es.

3. Determine the delivery capacit®,, for the midpoint of the operating pressure range
[(P1+ P2)/2]. The pump capacitynust meet system requirementsRatpressurgsee
WAC 246-291-200 (4))
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4. Select an appropriagrossvolume,Vg, for each bladder tar(bladder tank size)rhis
volume should be available from bladder tamknufacturersDo not select bladder tank
sizeslargerthan120 gallongyross volume

5. Calculate the value d®. For convenience, Tab®e3givesR-values for several
commonly used pressure ranges.

6. Use Equatiorb-2 (see above).

7. Round p the value determined in Stepctthe nearest whole number. This is the number
of tanks,each with the dected volumeVe, to be used for pump protection.

Table 5.3
R Values for Various Pressure Tank Ranges
P1 pump-off pressure (gauge)
P2 pump-on

pressure 55 psi 60 psi 65 psi 70 psi
(gauge)

35 psi 58.1 49.8 44.3

40 psi 76.7 61.7 52.6

45 psi 81.5 65.2

50 psi 86.4

60 psi

Example 52

For a midpressure range pumping rate, @ 40 gpm, a selected cycling of six cycles peuh
a bladder tangrossvolume of 86gallons, and selected pressure range of 80Me number of
86-gallon tanks required is determined as follows:

Qr=40;N=6; Vs =286
Using Tables.3for Po/P1=60/80 R =76.1
Using Equatiorb-2:

Ts> (R)(Qﬂ
(Ne)(Vs)
6)8e

Select six86-gallonbladder tank$or pump protectionpre-charged t®8 ps (two psi below
pump-on pressure)
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5.1.3 Reduced Pressure Tank Sizing

Designs usiny ariableFrequencyDrive (VFD) pumping systems or punspcle control valves

(CCV) will reduce thepressurized storage needed to protect pumps fromoyeéng while

maintaining adequate pressure in the distribution system. The criteria used to size pressure tanks
serving aclosed pumping system employing a VBDCCYV differs from the approactescribed

above

CCVs and VFDs deliver water within contied pressure rangat flow rates much less thémat
required under a standard design approach (see SestioRdthrough5.1.2.3. Therefore,
water systems usirthem carhave smaller and fewg@ressure tanks than thasginga single
speed pumgplelivering the same maximum flow, controlled by arofinpressure switch

Cycle Control Valves CCVsmay be used to control the pressure in a distribution system.
CCV is intended to extend run time with minimal pressurized stolagél maintain constant
downstream pressufet he v al v e 6 semand dowrnsteeamrndf the vaive falis belod
theval veds p rlenslevel Atihatdoint thee wressure will rise to the pressure switch
pumpoff set pointA mechanism in the valve preventshetvalve from restricting flow past its
preset minimum

Depending on the model used, the controveatill stop pump operation at a pset threshold
flow of as little as 1 gpm or 2 gpm. At flows higher than this threshold, the valve will open or
close in response to water system demands while the pump operates continuously. Design
engineers who choose use a CCV should include the head loss through the valve when
determining the frigon loss within the pump house, and ensure that the valve is listed under
NSF 61.

As descibed more fully in Appendixs, the CCV is designed to keep the pump operateaagin

all the time. For most water systems water demand will be very low during nighttime hours,
resulting in prolonged pump operation at the upper end of its pump curve. That is a point of low
pump efficiency and may cause early failure of the pump & thanuécturer did not design the
pump andmotor for prolonged operation at that point on the pump cifdeerecommend design
engineers consult directly with the pump vendor or manufacturer to make suverpan

motor arecompatible with the intended operating conditions.

Variable Frequency Drives As descibed more fully in Appendi, a VFDis an electronic
controller that adjusts theump motorspeed by modulating frequency and voltage. VR$ch
motor spee@nd therefore pump outptat specificwater demandhrough a pressure control
feedback loop to the variable frequency controller.

5.1.4 Labor and Industries Standards for Pressure Tanks

RCW 70.79.080 (5) requires pressure vesssttuding bladder tarkgreater than 37.5 gallons
in gross volumeto be constructed accdmd) to ASME standard¢éRCW 70.79.080 (5) The
ASME standard is intended pspomote a safe environment gmebtect against property damage,
injury and death caused by abrupttankfailure.
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General Agreement

In 2011, WashingtotateDepartment of Labor and Industries (L&l) addadexemption for
nonASME bladder tanks used in public water systéwmns list of proposed changes to RCW
70.79.080When legislatiortonflicts with practices that meet the intent of the rule (in this case,
safe operation of bladder tanks used in public water systems), L&l can enter into a general
agreement with another eigcy until the legislation is changdgesign engieers are responsible
for addressing all applicable L&l requirements at the time of pressure tank design. Refer to
current L&l rules and legislation

A General Ayreement between L&l and ODW requires thesign of noPASME bladder tank
systems conform to the standards showRressure Relief Valves on Pressure T&Bi84-429).
The General Agreement does not appliaydropneumatit¢anks. All hydropneumati¢anks
must be constructedccording tdhe latest ASME specification cod@CW 70.79.080),
regardless of size.

All pressure tanks greater than 37.5 gallons gross voloust havea properly sized and
installed ASMESection VIII pressure relief valve (PRYWAC 296104-316). Pressure tanks
smaller than 37.5 gallons gross volumast have a properly sized and installed pressure relief
device manufactured accamg toa recognized national standard, the specifications and
certification of which must be provideWe strongly recommend ungj an ASME Section VIII
PRV for pressure tanks giter than 37.5 gallons gross voluniRVs protect a pressure vessel
from overpressurization due to a failure in the pump control systeense or oveheating of

the water (during a firegndpressure surge.

No valves may be between the PRV and tlesgure tank-or otherdesign requirements and
guidance, seBressure Relief Valves on Pressure TgiikSH 331429).

The maximum allowable working pressure for a tank ithemameplate attached to the tank.
For nonstandard pressure vessels, engineers can determine the maximumealimrkibb
pressure with the L&l formula in WAC 29804-405. A properly sized ASME PRV should have
a relieving capacity sufficient to prevenepsure in the vessel from rising more than 10 percent
or 3 psi above the maximum design set pressure of the Withever is greater.

5.1.5 Locating Pressure Tanks

Pressure tanks should be located above normal ground surface and be completely hoaded. Bu
pressure tanks are subject to floatation by high groundwater, and allow external corrosion to go
undetectedL &l standards require at least 18 inches of clearance around the tanks for proper
inspection, maintenance, and repair access (WAC1RE&60). In some cases, it may not be
practical to provide this much clearance all the way around a pressure tank. Therefore, L&l
developed &oiler/Pressure Vesséllearance Variance Requdstm (F620-041-000). It ison

the L&I Boiler/Pressure Vesselebsite (Ini.wa.gov/forms/pdf/F6241-000.pd).
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5.2 Pump House Design and Construction Recommendations

The pump house desigmd construabn shouldallow convenient, safe access for removal and
service of equipmentVhen you construct your Group B well hoube sure to

1 Install a vall-mounted thermostatontrolled wall heater
UsePVC Schedule 80, galvanizatbn, or copper pipindor all internal piping
Support all internal pipingroperly.

= =2 =

Install inionsand isolation valves at pressure tard@yster pumg and other
equipmento allow forequipmentemoval

Secure any toster pumgo the floot

Install ASME pressure relief valys) properlysizedbased on flow
Install a btalizing source metensidethe pumphouse

Install all pressure tanks on the floor

Install the aw water tafat least 6nches above the floor

Position pessure gau@eso hey areeasily readable

= =2 A A4 A4 A -

Be sure to install a keyeddk on door

5.3 Well and Pump House Detailed Drawings and Specifications

The design submittahust include drawings of each project component, including iooat
orientation, and size (WAC 2481-120(2)). The drawing(s) and specifications of the well
pump, pressure tank(s), and pump house appurtenances should include:

a. Punp-house building specifications.

b. A plan view with a scale of not more tha@feet to the inchit mustshow the
location of the well and proposed pump house, water mains, fittings, valves,
constructiorandmaintenanceasements, sanitary control area, existing above ground
and underground utilities (gas, electric, power, sewer, irrigation, and so foidh), a
other natural or mamade features important to the proper construction of the pump
house.

c. Location, sizegcapacity,and construction materials of glbes, pumps, valves,
sample tap, water meter, pressure gauges, pressure pragsiire tanks, prese
relief valvesand othekey componentsside the pump house

d. Ma nu f a c atalogiarn@ason an the specific well punghowingoperating
pumpon and pumjoff limits.

e. Ma n u f a c atalogiarngason an the specific bladder tanks and pressurilswi
f. Settings for th@ressure switch, pressure relief valve€\Jif any).

g. Elevation of the top of the well casiafpove the ground or pump house floamd
whether the wellhead is located in the 4@@ar flood plain.

h. Disinfectionproceduregor well-afterpump installation.
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i. Disinfection and pressure testipgpcedures foall well and pump house piping and
tanks.

j.  Physical protection of the wellhead (if located outside the pump house).

k. Location of required gnerator disamnect switch (WAQ46-291-200(11).

I.  Specification for well casing cap, well pitlesdaptoror pitless unit

m. Typical details of thrust blocking or restraifbs internal and belovibuilding piping

n. All other buried utilities, including storm and sanitary sewers, dry welksphone,
natural gas, power and TV cable lines in the project area (existing or proposed
concurrent with pipeline construction) to the extent possible, given existing available
records Construction details should note that all buried utilities arestfeltd located
prior to construction.

You must show te following accessories on the drawings:

Generator disconnect switch (WAC 2281-200 (11)).

Source water meter (WAC 241891-200 (9))

Source sample tap (WAC 24831-200 (9))

Each pressure tank equipped with an isolation valve and an ASME pressure relief
valve (WAC296-104-316).

1 A lock on the pump house doNAC 246-291-140 (1))

= =4 A A
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CHAPTER Bi ping Design and Construction

Chapter Gexplains how talesign and construct the distribution system soitltaindelivera

safeand reliablevat er supply from t he Thisdguidantepconbimesl sy s
with the information on friction loss and distribution system deBigm Chapter 5assunes

your proposedvater systenwill not provide fire suppression (fire flow

If you intend to design a water system capable of providing fire #iqwpfessional engineer
licensed in WashingtoStatemust prepare and subitrthe water system design (WAZ46-291-
120(4)) For further guidangeseeour Water System Design ManydB1-123).

6.0 Piping Material

When designing a water main, it is important to consider the typpefand the pressure needs
of the systemExcessive system pressure can increase the risk of pipe failure and cause
customers tovastewaterDistribution system pressure should not exceed 10@R\psi.
distribution piping should be rated to withstand theximum pressure they may experience
during operations and pressure testing.

PVC pipe is the most common pipe material used in small water sysdmes.pipe material
includes ductile iron, stediigh-DensityPolyethylene(HDPE), andcrosslinked polyehylene
abbreviated®?EX or XLPE. The use of asbhesta®&ment, cast iron, or galvanized iron pipe in
distribution system design is not recommendiedddition the use of irrigation pip&rainpipe

or other thinwalled pipe materiak strictly prohibited for potable water systeriitie desiger

or desigrengineemust use established standards, such as AWWA or ASTM, when justifying
thematerial andtlass of pipendpipefittingsselected \(WAC 246291-200(1)).

PVC pipe Aischeduleo refers to a specific ra
wall thickness, known as tligimensionaRatio (DR).PVC pi pe ficl|l wwsking r ef |
pressure rating of thaipe.For examplePVC Schedule 80 pipe (DR 11) has a greater pressure
rating than PVCSchedule 40 pipe (DR 16) because of a thicker pipe ®attauséothpipe

schedules have the sa@atsideDi a me t e r the(Sch&lled8D pipe (with thilicker pipe

wall) has a smallemsiceDi a met er (hdad Iasslifferencd teveen Tables 5.1 and 5.2
reflect the diff er en cYeushonlduséflew rate, pressude, andn s i d e
allowable head loss as the basis for selectingelipe size and schedule.

t
e

We recommendusing a minimum 1%zinch diameter and maximum DR 21 pipe irall

distribution main designs. Therecommendedinimum sizeprovides for conveyance without
undue friction lossLarger pipe sizes may be needéderecommended maximudR (measure

of wall thickness) providean allowance fohydrostatic testing pressurgection 6.4, less than

perfect installation (depth of bury, bedding, joints, expansion and contraction), unusual pressure
conditions (surge pressures, poorly contmliEak testinyy and a general design factor of safety.
Applying a maximum DR 21 excludes ASTM D2241 PVC Class 160 and AWWA C900 Class
100 pipe.

Any specified and installepipe andpipefittings must conform to material standards for contact
with potablewater, ANSI/NSF Standard 61 (WAC 22681-205).
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6.1 Pipe Burial, Bedding, and Thrust Blocks

Pipelinesmust be installed below the frostlimend fAbeddedo with uniform
present a risk to the pipBVC pipe is brittle and hdstle resistance to the forces of a sharp or

heavy rock pressing on it or its fitting@oor bedding material, and failure to compact the

bedding material around the pipe, may result in pipeline faioa.should place, spread, and

compact lkedding at a minimum dfix inches beneath, beside, and over the pipe.

Pipes should be buried below the frost line as determined by the most severe cold weather on
record; otherwise, pipelines should be protected against freezing by some other means
(insulation, heat tracing). When determining proper degiisjgnershould evaluate temperature
variations in the area, especiadlyhigh altitudes, in Eastern Washington, hadeathregularly
plowedpaved surface§ he minimum fill depth over the top of tipgpe should be at least 36
inches, even in temperate areas. Thegitermay justify another depth (for example, to avoid
underground obstructions or rocky conditions). If providing less than 36 inches ofyamver,
should consider theipe load ratingandthe location of the installation (to avoid crushing the
pipeline due to traffic loads).

Depending on thpressure and the&ze of the pipga change in pipe direction can cause
substantial forces gipefittings such as bends, tees, crosses, and-dehdaps.You should
consider installing thrust blocks to protéo¢ new pipelindrom these forcesThrust blocks are
typically made of concrete poured in place between the fitting and the solid, undisturbed earth
wall of the pipe trenciRestrained joinpipe may be used instead of thrust blocks to prevent pipe
separation due to unequal hydraulic forcegipe fittings.

6.2 Isolation Valves, Flushing Hydrants, and Air Release Valves

Isolation valves provide a way to isolate sections of the distribution system. Your Group B water
system shoulthaveenoughvalves on water mains to minimigge number otustomers without
waterserviceand minimize hazards during repaiWge recommendalves on each branch of
pipeline fiteesd and fAcrosses

Pipelines should be flushed from time to time, especially-@eadinesTo flush a pipelineyou
mustgenerate sufficient flow velocity and have an appropriate egress point for the flushed water.
Theminimum effective flush velocity ihreefeet per secondzorexample, it takes abo8

gpm to geneita 3 fps flow velocity in a ¥-inch pipeline, andt takes abouBO gpm to generate

the same flushing velociip a twainch diameter pipeA small flushing device installed at the

end of deagknd lines will facilitate pipeline fshing.To view options for flushing, conduct an

Internets ear ch under fAyard mgadrant so or Afl ushi ng

You may notuse yard hydrants that drain the riser into the grolihd weep hole presents a risk
of contaminatiorto the distribution system through a cross connection with contaminated
groundwaterlf you choose to use a yard hydrant, the Uniform Plumbing Code regoues

use a model that does not drain into theugd.Yard hydrants that conform to Americ&ociety

of Sanitary Engineerst&dard 1057 are acceptable because they do not drain into the ground.
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You should provide means toelease accumulated air high points on the distribution system
You may use an automatic air release vabegyou must install itn a trafficrated concrete
vault with a daylight draitif the pipe is within a road right of wayhis can be very expensive to
construct andrequires periodic inspection and maintenance. The prefeagdo ventair is
manually, using a bloveff hydrant or even a service connectairhigh pointsTo the extent
possible slopethe profile of the installed water main and |lecato create afew high points as
possiblelf accumulated air is not releaséidcan restrict or even completely block the flow of
water through the pipe.

6.3 Distribution System Pipeline Easements

Distribution system pipelinasiust be installed in the public righaf-way or within private
property easement§he water system owner must have accessaiotainpipelines and all
related componentsuch as valves, meters, flushing hydrants, ar@hs@our design submittal
mustshowall distribution system componentshar within the public rightf-way or within a
private property easemefithe easement must be wielroughto accommodatell work
(excavation, equipment acceasd turning radius)Ve recommena width ofat leastl5-fee
(7.5 feeton each side of theipeline)

6.4 Pressure and Leakage Test

To check the quality of pipe joints and fittingisis necessary to conduct a pressure and leakage
test.The tesimust follow the testing procedures the designer or design engineer specified in the
approved design submitttlVAC 246291-200(1). The project engineer
representative shoulte present durinthis critical test to verifghatit meets the spefications.
Pressure testing standards are inStendard Specifications for Road, Bridge and Municipal
Construction(WSDOT/APWA 2012)available free on the WSDOT websilé¢hese standards
state:

All water mains and appurtenances shall be tested in sedfaonvenient

length under a hydrostatic pressure equal to 150 psi in excess of that under which

they will operate, or in no case shall the test pressure be less than 200 psi.

6.5 Disinfection

Purveyoramust properly disinfect all components of a new or expanding Group B water system
before putting the new or expanded system into servicediShdectionprocessnust meetthe
specifications approved fdhe water systepsuch as AWWA C651or WSDOT/APWA (2012)

for all sizes of water mains; AWWA C63@r water storage facilitieand AWWA C654 for

well disinfection(WAC 246-291-220(1) and (2))

6.6 Microbiological Testing

Each of the disinfection standards liste®ection 6.5includes a requirement for coliform

bacteria testingWater systemmust follow the standards faroliform testing done as part of
disinfecting all the components of a new or expanding Group B sy®¥&@ 246-291-220).

The engineemust attest to safying these coliform testing requirements aatisfactory

coliform test resultsvhen completinghe Construction Completion Repdidarm (WAC 246-291-
120(5)) To ensure the samples properly represent water quality in the water system, purveyors
should take water sampla#ter sufficiently flushing the new linesndequipment.
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6.7 Separation from Nonpotable Piping Systems

Thewatersystemdesignshould provideat least denfoot horizontal and léch vertical

separatn above nopotable pipelineg¢sanitary sewers, reclaimed water piping, irrigation lines,
and so a). The 18inch vertical separation should be the measured distance between the closest
sides of he two pipesFor additimal guidance on potable and potable pipe separation,
consultPipeline Separation Design and Installation Reference GWBDOE and DOH 2006).

6.8 Service Connections

6.8.1 Service meters and service lines

We recommend it youinstall thewater service linat the same depth and with the same
bedding as the water maifihe water service line should be leaseinchin diameterand be
made ofPVC, copper, HDPEgr PEX.Using aoneinch service line instead of #-inch service
line decreases friction loss due to flow from the water main to the building by a fadtoeef
For many homeowners and businessesalling aoneinch service lines worthwhilebecauset
noticeably improve thelevel of service.

Residential fire spnkler systemslemand higher flow and pressure. Therefore, a residence with
fire sprinklersmay require a largediametemwaterserviceline. Consult your local building code
for guidance.

You should install @eparatee ur b o r nfalivedfor eaihsséndcp connectiohhese
valves allow system managensthe property ownep shut offanindividual connectiorwithout
interrupting service to other customehscurb stopis a valveinstalled at the property line if
there is no meter at the property lityau can operate eurb stop from the surfacA.meter stop
is a valve installed just upsam or downstream of the meter

Service meters are not required, but we recommend every designer include them because they
enable the system manager to proportion the cost of séavilyeand reduce the incidence of
over-use at the expense tbike other consumers.

6.8.2 Crossconnection control

A cross connection igny actual or potential physical connection between a public water system
or a consumer's water system and any souroemotabldiquid, solid, or gas that could
contaminate the potable water supply by backflBecause all Group B water systeisers

share a common distribution system, contamination from one connection has the potential to
move about the distribution system and contaminate the water supply to other connections.

On certainpremisesthe contamination hazard associated with the plumbimdwaterusemay
require acrossconnection control assemblyhis special valve assembprevents water from
flowing back into thalistribution systemFor guidanceseeCross Connection Control for Small
Water System@31-234) online athttp://doh.wa.gov/odwpubs/

Many commerciapropertiesnvolve water uses that pose a threat of a cross connection. You
should consult the local building officiad letermine what, if any, cres®nnection control
assembly is needed on a commerci al customer 0
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Most singlefamily homes do not @& a high health hazard to the Group B water syatars.
There is a ptentialfor problems ifsinglefamily homes have access to a separate water supply.
Your de v eCowemmsLontitivrss, andRestrictions (CC & R) should require proper
crossconnection contrahssemblies on service connectidngour service area is supplied by a
separate irrigation system, or individual homeowners are entitled to drill their own wells.

You must test all crossonnection control assemblies installed on service anesially to
ersure they continue to function properou should includehte authority to require such
test ng in the devel opmentés CC & R

6.9 Individual Pressure Reducing Valves

If you anticipde thatpressurat any service connectiomll exceed 80 psiyou areresponsible

for recommending thahosecustomers install and maintain individdRiessureReducing

Valves (PRV) as delineated in the Uniform Plumbing Code (UR@jer systemshould install
individual customer PRV only if they have a written agreement with the customer showing who
is responsible for required PRV maintenance, repair, or replacehimewater systenshould

check for local ordinances or service agreements onuReY

6.10 Distribution System Detail Drawings and Specifications

Theworkbookmust include drawings of each project component, including iooat
orientation, and size (WAC 2481-120 (2)) The drawing(s) and specifications of the
distribution systemtsould includethe following.

a. A plan view with a scale of nobore than 100@eet to the inch showing the location of
the proposed water mains, fitting, valves, service meters, flushing hydrants,
constructioror maintenance easements, existing abgveund and underground
utilities (gas, electric, power, sewer, irrigation), and other natural omnaale
features important to the proper construction of the water.main

b. Location, sizegcapacity,and construction materials of all proposed pipelines in the
project areaShow allflushinghydrants, valves, meteraiy release valve$®low-off
valves, and so on.

c. lIdentification of lots served under the project scope of work by new distribution
mains serving plats or subdivisions.

d. Typical construction detailsf @all new pipeline tieins to existing pipelines.

e. Typical details of pipeline trench cressction indicating bedding, backfill, and
compaction requirements.

—h

Typical details of thrust blocking @ther type of pipe restraint
Disinfection and pressutesing proceduresor all new pigglines.

= Q

Service connection details, where appropriate.

All other buried utilities, including storm and sanitary sewers, dry wells, telephone,
natural gas, power and TV cable lines in the project area (existing or proposed
conaurrent with pipeline construction) to the extent possible, given existing available
records.Construction dcumentsnust clearly statehat all buried utilities are to be

field located prior to constructidiRCW 19.122)
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CHAPTER At mospheric Storage Tanks

Chapter Tcovers the design and construction mbémospheristorage tank (yressurized
storage).Group B water systems usermspheric storage tanksaccomplish the following.

1 Directly supply the distribution systeby providingthe minimum pressure
requirementf 30 psiduring PHD conditionsalong property lines adjacent to
distribution mainsnd at the point of servide each customer connected to the
distribution systenfWAC 246291-200 (4). An example of thiss a tank constructed
on top of a hill, high above all the customers

1 Indirectly supply the distribution systelog collectingwater pumped from the well
and supplyingt to the distribution system viaater pumpedhrough a booster pump.
An example is a small tank constructed right outside the well and booster pump
house.

Most Group B water systemsrstruct atmosyeric storagevhen the well and well pump are not
ableto supply the PHDor mustprovidefire flow. If the design calls for construction of the
storage tank with the tank bottom below the finished ground surface, a professional engineer
must prepare and sumit the entire Group B water system deqigAC 246-291-120 (4))

7.0 Operating Storage Volume

Operating storage (OS) is the volume of the reservoir devoted to supplying the water system
while, under normal operating conditions, the source of suspsh aawellpump)y s i n fAof f
status Every atmospheric reservoir ne£dS.

OS volume willvary according to:
1. The sensitivity of the water level sensors controlling the supply pumps.

2. The geometry of the reservoir between the designated-pifrapd pumpon
water level set points.

Various water level sensors can be used to signal fnifrgnd punp-on levels, including float

switches, ultrasonic sensors, and pressure switches. Some can detect water level changes as smal
as a fraction of an inch. Others require more than a foot. Tank designers must account for the

type of level sensor they useddetermine the vertical dimension needed for proper operation of

the device.

The OS volume should be sufficient to avoid pump cycling in excess of the pump motor
manufacturer's recommendation. In general, design engineers should limit the supply pump
motars to no more than six starts per hour unless the pump motor manufacturer permits more
frequent cycling. To limit pump starts to no more than six per hour, minimum OS volume can be
conservatively calculated as the pump supply capacity (in gpm) timesriuEemiThe accuracy

of the level control system may require a greater OS volume than is required for pump motor
protection.
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7.1 Equalizing Storage Volume and Elevation

7.1.1 Equalizing storage volume

When source pumping capacity cannot meeptak houy demand thewater systenmust
provideequalizing storageS) (WAC 246291-200 (5)) Generally, the most practicaiy to
provide needed ES is to design atmospheric storage.

Designers are cautioned against attempting to provide ES with blad#éerPressurized bladder
tanks provide only a small volume of wusabl e
For example, @m86-gallon bladder tank will release aboutdalons wherthe tankis drawn

down from 80 psi to 60 psThe desigmrmust providefor at leasB0 psiduringPHD conditions

along property lines adjacent to distribution maind at the point of servide each customer
connected to the distribution systerhen equalizing storage volume is exhau$®aC 246

291-200 (4). It is considered impractical to provide ES with an array of bladder tanks.

Designershould use EquationTto estimatehe ES requiremerfior residential water systems
They must add th@S volume tacalculatecES volume.

Equation 7-1

ES=(PHD - Qs) x T, but in no case less than zero
Where
ES = Equalizing storage, in gallons
PHD = Peak hourly demandh gpm, as defined i@hapter 3
Qs = Theinstalledvellpumpi ng capacohy ptesder é@ps
T = See Table 7.below

For extremelysmall water systems, design standards su@fgstrcentof the MDD should be
provided as ES when the soumemping rate (Qs) matches the MPDmMping rat§assume 24
hour pumpingat a constant rateAny fractionof Qsthat isin exess of the MDD pumping rate
will reduceESfrom thisbaselinevolume Theminimum#f T\@alues shownn Table 7.1 convert
the deficitbetweerPHD and Qsinto ES volumefi Tincreasesvith the number of connections
reflecing the higher probabilityf a longer period ofoverlapping demandmong an increasing
number of residential users

Table 7.1
Number of Minimum A T O
Residential
Connections
2 35
3 47
4 60
5 68
6 76
7 85
8 91
9 98
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ES needsvill vary greatlyfor nonresidentialvater systems, depending on thely water
demand pattern during the highest demand défse daily demand pattern can be predicted,
use this information to determine an appropriate volume off®8t, designers shouldse
Equation 72 to estimate Efor anonresidentialvater system

Equation 7-2:
ES =[0.30x MDD] x [1 T Qs/PHD] x [1 + (MDD/1440)/PHD]
Where
ES = Equalizing storage, in gallons
Qs = The installed well pumping capacit
PHD = Peak hourlydemandin gpm, as defined i@hapter 3f theseGuidelines
MDD = Systemwide maximum daily demand, in gallons per day

7.1.2 Equalizing storage elevation

An atmospheric storage tank supplying a system by granist provide at leas80 psiduring
PHD conditionsalong property lines adjacent to distribution maind at the point of servite
each customer connected to the distribution sy$#WaC 246-291-200(4)).To do so, there must
be sufficient differencen theelevation between the bottomexrjualizing storage volunie the
tank and the highest point in the distribution system, taking head loss into account

7.2 Standby Storage Volume

Standby storag€sB) is not required and not usually providedSiroup B systendesign.SB
volumeprovides a measure of reliability in case sources fail or unusual conditions impose higher
demands than anticipatdflyou contemplate providin§B volume we recommend yoprovide

the volume equivalerib the MDD for your entire system

7.3 Fire Suppression

The local fire protection authority or county fire marshal determines a fire flow requirement for
water systems. This fire suppression storage (FSS) level dependsmaximum flowrate and
duration If your Group B water system must provitte suppression capacity, the desrguast
enable the water system to méet flow requirements whilenaintaining 20 psi pressure
throughaut the distribution systemnder MDD condition§WAC 246-291-200@)).

Water systems in areas governed undePtlitglic Water System Coordination Act of 1977
(chapter 70.116 RCWhust meet theactd s s p micimum ifleevdates and durations for
residenti commercial, and industrial developme($AC 246:293-640). The local fire
protection authority, amty fire marshal, or a locallgdopted coordinated water system plan
may specify greater FSS requirements.

If you intend to design a water system capaiflproviding fire flow,a professional engineer
licensed inWashingtorStatemust prepare and subibthe water system design (WAC 2261-
120(4)) For further guidancepleaseseeour Water System Design Manya31-123).
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731 Minimum FSS Volume

The minimum FSS volume for water systems served by single or multiple supply sources is the
product of the requireddw rate (expressed in gpm) multiplied by the flow duration (express

in minutes). See Equation3

Equation 7-3:

FSS= (FF)(tm)
Where
FF = Required fire flow rate, expressed in gpm, as specified by fire protection autho
under WAC 24€293-640, whichever is greater

tm = Duration of FF rate, expressed in minutes, as specified by fire protection authc
under WAC 24€293-640, whichever is greater

7.4 Dead Storage Volume

DeadStorage (DS) is the volume of stored water not available to all consumers at the minimum
desgn pressurerequired under WAC 248%91-200 (0 psi during?HD conditionsand 20 psi

during MDD plus needed fire flow throughdbe distribution systejnEvery atmospheric

reservoir has some amount$ due to the geometry of the outlet pipe and the barttom.For
example, if the top of a reservoir outlet pipe is 12 inches above the reservoir floor, and an
allowance osix inches is made tensurethe outlet pipe is always submerged, then the bottom

18 inches of t he .0EedephofdE isconvertibie tbevatat vosirheo r a g e
based on the geometry of the tank (volume in gallons = area (sf) x depth (ft) x 7.48 gallons per
cubic foot).The DS volume must be added to the OS and ES volumes determined above.

7.5 Total Storage Volume

Thetotal atmospheric storage tank voluméhis sum of OS, ES, SB, FSS and DS. Sgeaon
7-4.

Equation 7-4: TS=0S + ES + SS + FSS + DS
Where TS =Total Storage volume, in gallons.

7.5.1 Water Qualit€oncernsMth Excessive Storage

Water storedn a reservoifor an extended time will undergo physical, chemical, and biological
changescausingdeteriorationn waterquality. Excessive water age can be caused by under
utilization (water is not cycled through the tank), and poor mixing within the reseBwuain.

changes include temperature increases, microbial growth, and changes in color, taste, and odor.

Numerous factors contribute to these changesexampletemperature, system hydraulics,
mixing, and nutrient availability all affethe microbial growth ratedged, stale water provides
an environment conducive to the growatid formation of taste and odoausing
microorganisms and substances. (USEFAished Wéer Storage Facilities2002)

Standards for the states of Georgia, Virginia, and Ohio call foramldim i | v At ur nover
20 to 33 percent.drnover refers to the portion of stored water exchanged with new water.
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To avoid deterioration of watguality in the reservoir, we recommeoplerating the tank so that
onefifth to onethird of thetankvolumeis exchangeavith new watereach dayTo prevent poor
mixing, we recommendesigningthe inlet and outlet tank pipirtg maximize mixing of the
wate stored in the reservoir.

7.6 Reservoir Design Requirements and Considerations

The design submittathust include drawings of each project component, including location,
orientation, and size (WAC 2481-120 (2)) A number oftompaniegnanufacture
prefabricateatoncrete, plastic (polyethylene, polypropylers)jdfiberglass potable water
storage tankthat nmeet National Sanitation Foundation Standardfodou choosdo us a
prefabricated tankmakesuret h e  ma n udraaving(s) ane spexificatiomemonstrate
compliance witltherequirement®elow.

7.6.1 Reservoir Design Requirements
The following arenandatory elementsf reservoir design:

a.

If any of the following is true, then a professional engineer licens@tshingtorState
must prepare and submit tliesign report workbooRVAC 246-291-120(3) and (4))

1 The bottom of the storadank is below the finistleground surface

1 The design of the Group B water system depends on gravity to deliver
sufficient flow and pressure from the atmospheric tank to meet the minimum
performance standards in WAC 2281-200 (4)

For further guidancen atmospheric reservoir design, seeWater System Design Manual
(331-123).

Designed and installed overflow pipe with atmospheric discharge orsutit@ible means to
prevent crossonnection contaminatio@verflowsmust be covered with a 2fesh non
corrodible screen or mechanical device, such as a flap valve or duckbill valve, to keep
animals, insects or otheontaminatiorsources out of the reservoir (WAC 2281-210 (1)).

Tank materials in contact with potable wataist meet ANSI/NSF Standard §WVAC 246
291-205 (1)).

. Locate and show other buried utilities, including storm and sanitary sewers, dry wells,

telephone, natural gasndpower and TV cable lines in the project area (existing or proposed
concurrent with pipeline construction) to the etpossible, given existing available records.
Construction documentaust clearly state that all buried utilities are to be field located prior
to construction (RCW 19.122).

Designed and installed drain facilities that drain to daylight (WAGZ816210 (1)).

Tank roof atmepheric vent, with a neocorroding 24mesh insect screen (WAC 22681-210
(1)). SeeSanitary Protection of Reservoiirsvents(331-250)

Locking mechanism oeachpoint of accessto the reservoir (WAC 24@91-140 (1)(g).
SeeSanitary Protection of ReservoirdHatcheg331-249

. Weatherproagfinsectproof access hatch and vent (WAC 228&1-210 (1)).

Leakage testing and disinfection per accepted standards, such as A&Y2ANVAC 246
291-220 (1)).
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j. Reservoir isolation valve(s), which permit isolating the tank from the water sy8t&G
246-291-210 (1)).

k. Smoothnosed sample tap on the tesile of the isolation valve (WAC 2481-210 (1)).

I. Design calculations identifying the elevation at the bottom of the equalizing storage volume
necessary to provida leasB0 psiduringPHD conditionsalong property lines adjacent to
distribution mainsnd at the point of servide each customer connected to the distribution
system if gravity storageprovidesequalizing storage.

m. Design calculations identifying the ebgion at the bottom of the firguppression storage
volume necessary to provide 20 rgioughout the distribution system unaereded fire flow
plusMDD conditions if gravity storageprovidesfire suppression storage

7.6.2 Reservoir Design Considerations

We recommendthe storage tank design include:

a. High- and lowlevel alarm system thalirectly notifies operations personnel.

b. Access ways and ladders necessary to provide access for safe maintenance.

c. A silt-stop on the outlet pipe to keep sediment from entering the distribution system.
d

. The dope ofthereservoir rooshould beat least 2 prcent (¥ inch per foot).

7.6.3 Reservoir Plan Submittal
The drawings and specifications for a reservoir should be prepared as follows:

a. A plan viewand a profile (elevation) viewith a scale of notnore than 1@eet to the inch
showing the locatioand dimensionsf the proposed tank, water mains, drain, overflow, and
valves

Indicate theslevation of the tank bottom and tank overflow level
Identify easements and property lines
Describe theanklevel control gstem

®© oo T

Provide manufactureros informati on, constrt
roof hatch and vent

f. Provide details on the foundation design and requirements to prepare the site for installation
of the foundation

g. Locateexisting abwe ground and underground utilities (gas, electric, power, sewer,
irrigation, and so forth), and other natural or rmaade features important to the proper
construction and operation of the tank.
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CHAPTER Booster Pumps

For most Group B water systemggdster pumpare designetb pressurize water taken from a
storage tanko maintain a consistent pressure range irdisigibutionsystemin that regard, the
booster pump acts just like the well pump, working to pressurize water taken from a well to
maintain a consistent pressuamge in the distribution systeifihe design of a booster pumping
system should follow the same, general principles described for well purGpsjter 5

If you intend to design a booster pump statmeaseseeour Water System Design Manual

(331-123).

8.0 Booster Pump Station Detailed Drawings and Specifications

The design submittathust include drawings of each project component, including iooat
orientation, and size (WAC 2421-120 (2)) The drawing(s) and specifications of th@oster
pumps an@ppurtenances should include:

a. Booster pump statiobuilding specifications (only if thbuilding is separate from the pump
house addressed 8ectiors 5.2 and 53).

b. A plan view with a scale of not more tha@feet to the inch showing the location of the
booster pump station, water mains, fittings, valves, construatidmaintenance easements,
existing above ground and underground utilities (gas, electric, power, sewer, irrigation, and
soon), and other natural or manade features important to the proper construction of the
pump house.

c. Location, sizegcapacity,and constiction materials of afpipes, pumps, valves, sample tap,
water meter, pressure gauges, pressure switch, pressure tanks, pressure relief valves, and
other key components inside the booster pump station.

d. Ma n u f a c atalogiarngaon an the specific lmster pumps, with the operating limits
(pump on, pump off) identified

e. Ma n u f a c atalogifarngaon an the specific bladder tanks and pressure switch to be
installed

—h

Settings for the pressure switch, pressure relief vahrescycle control valvéf any).
Alarm conditions (if any), and alarming system

= Q

Disinfection and pressure testing procedures for all piping and tanks.

Typical details of thrust blocking or restraifds internal and belovibuilding piping

j. All other buried utilities, including storm and sanitary sewers, dry wells, telephone, natural
gas,andpower and TV cable lines in the project area (existing or proposed concurrent with
pipeline construction) to the extent possible, given existing alaitabordsConstruction
documentsnust clearly state that all buried utilities are to be field located prior to
construction (RCW 19.122).
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CHAPTER Breat me®iacondary Contaminants

This chaptediscusseslesign and construction of treatment systemsdoondarycontaminants
in drinking water. Secondary contaminants include iron, manganese, total dissolved solids,
chloride, and sulfaté/Ve will not approveyour proposed Group B water supply wélt exceeds
the standard for primary contaminant, such as coliform, arsenic, or nitrate (WAGZ3B170

(5)).

9.0 Secondary Treatment Design

If the untreated well wateontains a secondary contaminahtve the drinking water standard
(WAC 246-291-170, Table 2 and Table,3heworkbookmust include design and construction
information on the selected treatment pssc@VAC 246291-170 (6))

9.1 Common Strategies for Iron and Manganese Removal

9.1.1 Oxidation and filtration

When removal of iron or manganese is requicagtation isthe most commoremovalmethod
followed by sedimentation and filtration. Oxidation may be affected by aeration, chlorination, or
potassium permanganate. Treatment is most effective at higher pH levels, usually in excess of
pH 7.5. The best oxidant for manganese removal is potassimnapganateshownto be

effective over wide ranges of p@hemical additives and filter mediaust be approved for use

in potable water service (National Sanitation Foundation listing 60 andspEctevely) (WAC
246-291-205).

9.1.2 lon exchange

lon exchange technologies can also be useeimow iron (Fe) or manganeséVn). These
methodsequirespecial car¢o prevent oxidation before tli®n and manganese enthe

exchange media. Fouling of the exchange bed can occur if the iron or mangarose

maintained in @&hemically reduced state. Linseftening processes can be used for mon
manganese removal, but this practice is normally used adjunct to water softening, which is not
common in Washington Statien exchange resimaust be approed for contact with potable

water (National Sanitation Foundation listing 61) (WAC 243-205).

9.13 IronandManganese Sequestering
We do not recommengkquestering (also called stabilization, chelation, or disperasoa)
strategy to address excess levels of iron and/or manganese

9.2 Secondary Treatment Detail Drawings and Specifications

The desigrreportmust include drawings of each project compopencluding location,
orientation, and size (WAC 24281-120 (2)) The drawing(s) and specifications of the
secondary treatment procesdwuld include:
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a. Treatmenprocessandmaximumdaily treated wateproductioncapacity
b. Hydraulicconsiderations and hedaks calculations.

c. Actual water quality data from the proposed drinking water well supporting the selection
of the treatment processicluding analytes targeted for remogaldanalytes that may
interfere with treatment efficacy

d. Treatment flow rate

®

Badkwash or regeneration flow rate.

—h

Treatment waste volume
Waste disposal

= Q

Chemicals, media, arat resins used

Control system
j.  Monitoring employed to esure proper operation

k. Location, sizecapacity,and construction materials of gipes, pumps, valves, sample
tap, gauges, switches, tanks, and other veadpplied secondary treatment components
Explainhow this system works with the well pump, reservoir or bladder tanks, and
booster pump (if any)nclude theoperations and maintenance manfoalthe treatment
system.

If design and construction oharon and manganeseatment process is necessage
Appendix B.3in our Water System Design Many&8381-123)

9.3 Consumer Notification Required

Whenever treatment is usemremo\e or control a secondary contamingydu mustinclude in
the Notice toTitle adescriptionof theform of treatment orccontrol beingapplied and the
secondary contaminant(s) of concéMAC 246291-140).

If sequestration is usegpur Noticeto Title should inform property ownethat theymight
experience problems with thethwaterportion of their home plumbingrou should also let
them know thayou must periodicallylush remote portions of the water distribution system
remove precipitated iron or manganese

9.4 Treatment Waste Disposal

Wastes associated with secondieatment applicationsuch as brine discharges or filter
backwash wastewatemust be disposed of properly. You should contaetRepartment of
Ecology to determine the disposal requiremedée Appendix | for more details.
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CHAPTER HiOnancial Viability

Chapter 1@overs the preparation of a realistic,araled budget necessaryctover the total cost
of operating and maintainirgsafe and reliable watsystemIf you arecreating a new or
expanding Group B water systegoumust show how much revenue is needed to operate and
maintain the system, and present a plan to meet thesaigereedsWAC 246291-140(1)).

Financial viability is the ability to obtain sufficient funds to develomstaict, operate,

maintain and manage a public water system, on a continuing #agiable water system

generates enough revenue to meet or exceed its expenses and the owner(s) manage the financial
resources in a manner that accounts for future captads The ownerof a water system is

responsible foproper budgeting anelsuringsufficient fundsare availabléo support the

operation, maintenance, and infrastructure replacement needs of the system.

At some pointawatersystem will require fundior extraordinary events, such as the
unexpected failure of a well pumipvery small water systeshouldconsider replacement of
every element of the systemven thosaot expected to fabr wear oufor many decades.

We recommendreating an emergencgserve fund and assetreplacementeserve account
because loansvhen needednay be hardo obtainquickly.

10.0 Completing the Financial Viability Worksheet

For additional information about the items in the Workslsssthe following publications
online atfortress.wa.gov/doh/odwpubs/Publicatians/

1 Financial Viability Manualfor New and Expaaing Small Water Syster(331-104).
1 Financial Viability for Small Water Syster(&31-405).

Note: Owners ofa new or expanding Group B water systamving commercial facilitiethat
will not charge customers for watelould completénes 1 through 2 on Worksheet 1. (The
worksheet in Page69 of theseGuidelines)

10.1 Disclosure to Customers

Section 2.6 otheseGuidelinesdescribes the requirement to disclose cert#mrmation towater
system customeré template for an informational notice ¢astomersn propertyyour Group
B water systenservesis included in the Appendix. The notisbould let customers know

1 Whethercustomers are metered.

Whether water will béilled on the basis of metered use
How dften water bills will be issued.

The initial water rate and how often a bill will be sent

How you will developan annual water system budget

= =4 4 A -

How you will fund and administex reserve account.
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10.2 Explanation of Terms
Below is an explanation of thmé itemson Worksheet 11

Wagesand Benefits (Operator)(Line 1)
Include all compensation to employees of your utility when the work is related to the utility's
O&M.

Electricity and Other Utilities (Line 2
Include the cost of all electric power, water, telephone, and any otherrdiited expenses
incurred in producing and delivering water.

Chemicals and Treatment(Line 3
Include the cost of all chemicals used or manufactured by the utility in the treatment of water.

Monitoring (Line 4

Include all water monitoring costsr samples you intend to take each y®de. suggest you
budget for the collection and analysis ofestst one coliform sample each year, and one nitrate
sample every three years.

Materials and Supplies(Line 5

Include all materials and supplies used in the O&M of the water system and in producing and
delivering water to the customénclude all matesals and supplies used in the administration of
the water system, including office supplies, computers, postage, copier charges, and paper.

Repairs and Parts(Line 6)
Include any repairs or parts incurred in producing and delivering water, including, griéaand
minor repairs to equipment.

Emergency ReservéLine 7)
There are two parts of aemergency reservte consider:
1 Minimum required balance: This cost to replace the most vulnerable and critical
facilities or equipmenthatmay affect theeliability of the system.
1 Annual Installment: Include the amount you plan to add to #meergency resenaach
year.We suggest fully funding the emergency reserve account within 6 years.

Asset Replacement Reserviine 8§
1 Include the amount yoplan to add to the asset replacement reserve eachvyeacan
assign mfrastructure componeniy their expected lifespan. You can expect to replace
shorterlived assetssuch ashe well pump, electrical components, pressure tanks, booster
pumps, and nters within 20 yearsLongerlived assetsexpected to lasgteyond 20
years include the structures (well house), well, reservoir, and distribution system.

Principal and Interest Payments(Line 9
Include payments associated with ¢lerm andong-term borrowing.
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Taxesand AssessmentéLine 10
Includetaxes on the utility, such as state utility tasgperty tax or business and occupation
(B&O) tax. You can account foraeh of these taxes separately in the operating budget.

Insurance and Miscellaneous Expensed.ine 11)

Include all insurance costs associated with coverage f@raperty general liability, workers'
compensation, and other insurance costs related to the operation and administratiaratarthe
systemInclude any other expenses incurred producing and delivering Wetex.LHJ has an
annual fee for Group B water systenmglude the cosbf the feelf your system intends to retain
the services of an accountant or engineer, indlnose costs.

Hook-up and Other Fees(Line 13)

Includefees and chargder service providedincluding connection feeg&xamples are bad
check fees, reconnefees, late payment fees, metesting fees, anuhitial first-time hookup
charges.

Interest Earned (Line 14)
Includeinterest earned on savings deposits

Other RevenuegqLine 15)
Include all other expected sources of revenue.

Average Water Rate(Line 19

The last step in th&orksheets to project theveragamonthly water bill. This figure ibased on

the egimated revenue from water rates needed to cover all expenses, divided by the number of
connections expected to be in service each Ye@presents a simple averagfeyou intend to
chargeeach customdrased on metered consumption (we recommend tpi®agh to recover

the cost of water servicgjpu mustestimate annual demand to assess the cost per unit volume of
water.

For example, if yountend to install service meters on each custandrbase theost of service

on meterecdonsumption, begin by estimating that the average residential customer will consume
50 percent of the MDD value given in Table 3.1 each day of the lysiuy 50percentof the

MDD as the average daily demand,average&lwelling unit would consume 19,0@@llons per
monthin Eastern Washington and 11,500 gallons per monitiestern Washingtomultiply

the number of dwelling unitgou expect to be in service by the average monthly water demand
per dwelling unit, to arrive at a total average monthly demahen divide the value in line 17

by the total demand to arrive at a water refater rates are usually expressedatarsper

1,000 gallons of water.
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Financial Viability Worksheet 10-1

TOTAL EXPENSES 1st Yr. 2nd Yr. 3rd Yr. 4th Yr.
1. Wages & Benefit§incl. SMA costs) $ $_ $_ $_
2. Electricity & Other Uilities $ $ $ $
3. Chemical & Treatment $ $ $ $
4. Monitoring Costs $ $ $ $
5. Materials & Supplies $ $_ $_ $_
6. Repairs/Parts $ $ $ $
7. Emergency Reserve Contribution $ $_ $_ $_
8. Asset Replacement Reserve $ $ $ $
Contribution
9. Principal & Interest Payments $ $ $_ $_
(if there are any loans outstanding)
10. Taxes/Assessments $ $ $ $
11. Insurance/Misc. Expenses $ $ $ $
12. Total Expenses $ $ $ $

(Sum lines 111)

TOTAL REVENUE FROM SOURCES OTHER THAN WATER RATES

13. Hook Up/Other User Fee $ $ $ $
14. Interest Earned $ $ $ $
15. Other Revenue $ $ $ $
16. Total Revenue $ $ $ $

(Sum lines 13L5)
WATER RATE CALCULATIONS

17. Remaining Revenue Required $ $ $ $
(Line 12 minus Linel6)

18. Number of Connections

19. Average Water Rate $ $ $ $
(Line 17 divided by Line B)
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APPENEIS

A Public Water Syster@oordination Act
A.1  Sample étter torequest wateresvicefor aGroup Bproject bcatednside a
PublicWater System Coordination Aptanning areanda water tility6 s f ut ur e
service aea(Section 2.4)
A.2  Sample étter torequest wateresvicefor aGroup Bproject bcatednside a
Public Water System Coordination Aglanning areandoutside anyvater
utilityd s f ut urea(Sesten24) ce a
B Sample letterequedng the services of 8atellite Managemem{gency (Section 2.5)

C Template for informational notice to titles property grvedby the Group B water
system (Section 2.6)

D OQutline for Wat ectiod28r sd Agreement
E Water Facilities Inventory formSgction 2.9)
E.1 Water Facilities Inventoryjorm (Section 2.9)
E.2  Water Facilities Inventorynstructions (Section 2.9)
F Pump Test Procedure (Section 4.1)
F.1  Grouw B Pump Test Guidance
F.2  Step Draw Down/Constant Rate Pump Test Procedure
F.3 Extended Step Draw Down Pump Test Procedure
F.4  Alternating Pump and Recovery Test
G CycleControlValves (Section 5.0.6)
H Variable Frequency Drive

I WaterTreatment Plant Wastewat@rsposal
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Appendix A.1

Sample Letter toRequest Water Service
Group B Project Located i Public Water System Coordination Aptanning areaand
Inside aWater Utilitp s Fut ure Service Area
(See Section 2.4)

Date

DearlLocal Purveyor,

| am pursuing approval of a project that requires approval of a new public water system, or
approval of an existing public water system not yet approved by either the local health
jurisdiction or the state Department of Health.

Under thePublic Water System Coordination Act, | am required to request water service from
you because my project |Iies within your wutil
project, including its exact location and its water supply and fire suppressjoinements, are

attached for your reference.

Please provide me with a written response to my request for water service within 30 days of the
date of this letter. In your response, please let me know if your utility can provide water service.
If not, | will proceed with the design and/or approval of a Group B public water system.

If there are requirements that my project connect with your utility in the future, when such a
connection is feasible, please provide me with whatever legal agreement yoe mejtosign
before | may operate a new public water system within your future service area.

If you have any questions, please contact me at or

Thank you in advance for your response to this iryquir

Sincerely,
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Appendix A.2

Sample Letter toRequest Water Service
Group B Project Located i Public Water System Coordination Aptanning areaand
Outside any Water Utilitf s Fut ur e Service Area
(See Section 2.4)

Date

Dear Local Purveyor,

| am pursuing approval of a project that requires approval of a new public water system, or
approval of an existing public water system not yet approved by either the local health
jurisdiction or the state Department of Health.

Under the Public Water Sysh Coordination Act, | am required to request water service from
the nearest water supplier when my project
area. Details concerning my project, including its exact location and its water supply and fire
suppression requirements, are attached for your reference.

Please provide me with a written response to my request for water service within 30 days of the
date of this letter. In your response, please let me know if your utility can provide water service.
If not, | will proceed with the design and approval of a Group B public water system.

If you have any questions, please contact me at or

Thank you in advance for your response to this inquiry.

Sincerely,
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Appendix B

Requestfor Satellite Management Services
(See Section 2.5)

Date

Dear Satellite Manager,

| am pursuing approval of a project that requires approval of a new public water system, or
approval of an existing public watgystem not yet approved by either the local health
jurisdiction or the state Department of Health.

Under the Satellite System Management Agency regulations, | am required to obtain the services
of an approve&atellite Managemenfgency (SMA) to own or ggrate my water system, if one

is available. In order to gain approval of my water system without the services of an SMA, |

must demonstrate that | have requested SMA services from all approved SMAs in my project
area, and each SMA has declined my requesidrvice.

Please provide me with a written response to my request for SMA services within 30 days of the
date of this letter. In your response, please let me know if you can provide ownership or
management services.

If you are available tprovide SMA services to my water system, please provide me with
information about the scope and cost of your services. | will consider your information as |
explore all my options for compliance with the SMA requirement.

If you are not available to provedSMA services to my water system, please send me a note with
your SMA name, signature, and date, and reference to this letter.

If you have any questions, please contact me at or

Thank you in advanc®r your response to this inquiry.

Sincerely,
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Appendix C

Informational Notice to Titles on Property Served
(See Section 2.6)

The Washington State Department of Health and local health jurisdictions share administration
of drinking water regulation€ontact your local health jurisdiction to determine which agency
has administrative responsibility.

This property is served by a Group B public water system that received (check box that applies):
[ ] Design approval undehapter246-291 Washington Administrative Code from the

Washington Department of Health
[] Design approval undehapter246-291 Washington Administrative Code or a local code

from the (local health jurisdiction)

Whenthis water system was approved

Water System Name

Water System Identification
Number

Water System Ownend address

Record the parcel numbers of all parcels approved to be served by this water system

g |wINE
= |©|0|~| o

There are legal limits on the volume of water that can be withdrawn from the ground, and there
may be limits orthe total area that can be irrigated from this water system. Based on the design
of this water system, each of the above parcels is permitted to irrigate no more than

square feet of lawn and garden. This limitation runs with the landaind is
transferable to another property.

This water system has been granted one or more exceptions from specific provisions of the
regulations, or a waiver (check all boxes that apply):

[] No exceptions or waivers were granted

[ ] Areduction in sanitary control area from 100 feet to feet was approved

[ ] An exception or waiver was grantedgdribe)
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Thecapacity of thavater supply for this water system was tested and (check the box that applies):

[] Determined to yield more thdive gallons per minute

[] Determinedo yieldfive gallons per minute or less, and a low water supply contingency plan
is available for review.

Some small water systems are required by the local fire authority to @fo@duppression
capacity. This water system (check box that applies):

[ ] Is designed and constructed to provide fire suppression

[ ] Is not designed and constructed to provide fire suppression

Ownership and/or operation and management by a Satellite Management Agency (SMA) were

required at the time this water system was approved, provided an SMA was available at the time

of approval (check box that applies).

[[] The name of the SMA is: .

[ ] No SMA wasavailable when this water system was approved. This requirement may be
applied at any time in the future.

Whenthis water system was approved, the financial plan indicated the iiojjovater rate
structure would be implemented (check all boxes that apply):

[ ] All customers are metered
[ ] water will be billed based on metered use
[] water bills will be issued every months.
[] The water rate will be $ every billing cycle,
plus $ per 1,000 gallons/100 cubic feet (circle one)
[] The method for establishing the annual water system budget is attached.
[] The process for funding a water system reserve account is attached.
[] Other

Routire water quality sampling is encouraged, but not required. At the time of approval, the owner
of the watesystem (check box that applies).
[ ] Intends to conduct the following routine water quality sampling

Analyte and Location Frequency Reporting Results
e.g., coliform bacteria in the e.g., every three months e.g, by phone within
distribution system 24 hours

[] Does not intend to conduct any routine sampling
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Whenthis water systemvasapprowed(check box that applies):

[ 1 The sourcds nottreated for a secondary contaminant (i.e., a contaminaraffaatsthe
aesthetic quality of the water, such as iron or manganese).

[] The sourcds treated for a secondary contaminant. The secondary contaié@iagtremoved
from the well is

Whenthiswater systemwasa ppr oval , a water usersod agreemen
[ ] Exists and a copy can be obtained from
[ ] Was not prepared

Describe the public notification procedure(s) that will be used to communicate with customers:
[] By phone oemail(assumes the maintenance of an accurate pharaaitlist).

[] By posting to eag(@dorhanges)t omer 6s propert

[] Other:
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Appendix D

Outline for Water Usersd Agr eeme]
(See Section 2.8)

l.  Ownership

Governing Board

Election of Officers
Responsibilities

Authorities

Communication with customers
Transferring ownership

mTmoow>

. DecisionMaking
A. Quorum
B. Annual meeting
C. Special meeting
D. Meeting announcement

[I. Annual Operating Budget

Basis for collecting revenue cover the full cost of service
Ratesetting basis

Frequency of budgeting process

Responsible parties

Process for setting and approving an annual budget
Financial and accounting controls

mTmoow>

IV.  Long-Term Capital Budget
A. Provision for special assessment
B. Provision for annual assessment

V. Fees
A. Connection fees
B. Other fees and charges

VI.  Recordkeeping

A. Original (approved) design documents
B. Equipment catalogformation
C. Water production and water consumption records
DAABuUi |l to construct i onsementsandavenasts i ncl udi n
E. Water quality sampling results
F. Complaints
VII.  Standard design and construction details
A. Service connection, service meter, service valves, location, and so on.
B. Pipes
C. Valves

D. Easements

Group B Water System Design Guidelines (DOH-38%) Paged0
September 2018



VIII.

XI.
XIl.

XIII.

Reporting to customers

Authorized parties to perform maintenance and repair

Prohibited practices
Heirs, successors, and assigns

Enforcement of agreement on nonconforming parties and properties

Changing the water

usersbo

agreement
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Appendix E

Group B Water Facilities Inventory (WFI) Form
INSTRUCTIONS (See WFI Form on Page 82)

Cross out outdated information on the WFI, and then write corrections in any adjacent space available

Field Number and Field Name

Instruction

6. PRIMARY CONTACT NAME &
MAILING ADDRESS

Enter the name of the person we s h oto-Hay operations.a g
Most DOH mailings will be sent to this person.

Enter only the mailing address in this part of the box
Do not combine a PO Box with a street address).

Enter the Physical Delivery Address for the contact person if it is different than the
normal mailing address. (This address will be used to ship sampling containers or
other materials that cannot be delivered to a P.O. Box). Example:

Name & Mailing Address
ANN SMITH
ATTN (optional)
P O BOX 3030
ANYTOWN WA 98000

Physical Delivery Address, if different from Above
ATTN (Optional)
1231 MAIN ST
ANYTOWN WA 98000

7. OWNERNAME & MAILING
ADDRESS

Enter the name of the person or organization that is the legal owner of the water system.
Follow the directions and example in field 6 (above). If the owner is an organization, you
must list an individual as the contact for the organization.

SHIGINNN IANOHd ¥ S3SS3dAAv

9. 24 HOUR PRIMARY CONTACT
INFORMATION

Enter phone and fax numbers including area code (and extension, if applicable) for the
primary contact for the water system. The email address may be for the system or the
primary contact.

10 . OWNER CONTACT INFORMATION

Enter the phone and fax numbers including area code (and extension, if applicable) for the
owner of the water system.

11. SATELLITE MANAGEMENT
AGENCY (SMA)

I f the system is NOT owned or managed by a SH¢
Applicabled and go tol2. | f the system | S own
and enter the name of the SMA. The SMA number is assigned by DOH.

12. WATER SYSTEM
CHARACTERISTICS

Mark ALL boxes that apply to your system. You may check more than one box for each service.
Forexample, a restaurant may be fAFoobod Serviceodo an

* Agricultural: Commercial crop irrigation/Farming
* Commercial / Business: Office & retail complexes, nurseries, golf courses.

* Day Care: Child or adult care facilities (in home or stand alone where the clients do not live 24
hrs. per day).

@) * Food Service/Food Permit: Restaurant, coffee shop, bakery, tavern, catering facility, deli,
T grocer, mini-mart.

m * 1,000 or more person event for 2 or more days per year: Major event that significantly
(73 effects your system, such as a fair, town festival, or major concert.

w * Hospital/Clinic: Medical / Dental office or clinic, Surgery Center, Emergency Care Facility.
(@) * Industrial: Manufacturing, assembly facility, food processing facility.

|_>|§| * Licensed Residential Facility: Nursing home, adult boarding home, foster home.

wn * Lodging: Hotel, motel, inn, bed and breakfast, resort.

* Recreational / RV Park: Connections serving parks, beaches, ball fields, playground,
campgrounds, picnic areas, ski areas, transient recreational vehicle facilities.

* Residential: Units designed to house one or more family (such as single family houses,
apartments, duplexes, condominiums, mobile home parks, etc.) no matter how many days per
year they are occupied.

* School: K-12 grades, community college, technical training facility, colleges.

* Temporary Farm Worker Housing / Labor Camp: Facility that provides temporary facilities
for workers and their families. May or may not meet the criteria for DOH Temporary Worker
Housing licensing.

* Other:1 f choospdbnpl édaskbewrite a brief descripti
fraternal organization, grange).
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13 . WATER SYSTEM OWNERSHIP

Mark only one type of organization that best describes the owner of the water system.

Association: A non-government water system owned by its consumers (sometimes called
fmembers . |t includes fAimutual 6 water companies.

City / Town: A city or town that has been incorporated according to the applicable RCW.

County: A water system owned by county government, such as a county park, or public works
maintenance facility.

Federal: A water system owned by the federal government, such as a veteranséhospital, national
park, forest service facility.

Investor: A privately owned water system operated with the intent of making profit. The owner
may be regulated (or potentially regulated) by the Washington Utilities and Transportation
Commission (WUTC).

Private: A privately owned water system, not including Associations, that is not operated with the
intent of making a profit. Examples are water systems serving mobile home parks, stores,
industries, and so on.

Special District: A special purpose district created according to applicable RCW, such as a
Water or Sewer District, Public Utility District, School District, Fire District or Port District.

State: A water system owned by the state, such as a state park, correctional facility, or a
Department of Transportation rest area or maintenance facility.

14 . STORAGE cAPACITY

Enter the total storage capacity (in gallons) available for distribution to users (if 1,000 gallons or
greater). Do not include pressure tank(s) in the total.

16 . source NAME

Enter your name for the source (such as, Park Well). If the source is purchased or an
intertie, list the name of the system providing the water. Each well in a well field or spring in
a spring field must be identified. Please provide Well Tag number if available.

17 . INTERTIE

Enter the ID number of the system providing purchased water or intertie. If you do not know
the ID number, contact your DOH regional office.

18. SoOURCE CATEGORY

Mark the box that best describes this source. Each source can have only one code. Each
well in a well field, and spring in a spring field must be identified individually.

19. use

Mark the box that best describes how this source is used.

Permanent: A source that is used regularly each year for more than 3 consecutive months
within a 12-month period. For systems that are in operation for 3 or less months, their
sources shall also be considered permanent.

Seasonal: A source that is used on a regular basis and does not meet the definition of

either permanent or emergency source. Seasonal source could be used to supply peak
demand.

Emergency: A source that has been approved by DOH for emergency use and is not used
for routine or seasonal peak water demands.

20 . SOURCE METERED

Mark this box if this source has a water meter installed.

S324dNOS

21. TREATMENT

I f this source i s ,onodt herevaitseed , mamrak kt hien onoex
treatment provided for this source. If a well in a well field or a spring in a spring field has its
own individual treatment, mark the appropriate box. If all the wells in a well field or springs

in a spring field are treated together at one location, mark the appropriate box on the well or
spring field line. Treatment for an intertie refers only to additional treatment by the receiving
system.

22 . DEPTH TO FIRST OPEN
INTERVAL

For cased wells, enter depth to top of uppermost well screen or perforated casing; for wells
completed in rock, enter depth to bottom of sealed casing; for dug wells, enter depth to first
unsealed casing joint below the well seal; and for well fields, enter depth of shallowest well.
Round off to the nearest whole number.

23 . CcAPACITY

Enter the actual current capacity of the source, in gallons per minute (gpm) that is available
to enter the distribution system under operating conditions. For example, if the source is a
well with a pump test of 100 gpm, but only has a 20-gpm pump installed, enter 20 gpm.

24 . SOURCE LOCATION

Enter the quarter / quarter designation, section number, township and range location for each
source. For Example, SE/SW, Sec.1, T18N, R3E. Source locations can be found on well logs,
water right documents, or property descriptions.
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Enter the number of single-family residences (including mobile homes) occupied any 180 days or

25-A. FULL TIME SINGLE -FAMILY more a year that are served by the water system. If you enter a number in this field, you also
need to enter a number for the corresponding population residing in these connections in field 29.
RESIDENCES ner ) ) pon : )
A connection is considered active until it is physically disconnected from the water system.
Enter the number of single-family residences (including mobile homes) occupied less than 180
25-B days a year that are served by the water system. (These part-timers most likely inhabit vacation
- PARTTIME SINGLE -FAMILY homes that are not used as a primary residence) If you enter a number in this field, you also need
RESIDENCES to enter data for the corresponding population residing in these connections in rows 30A and 30B.
A connection is considered active until it is physically disconnected from the water system.
26 -A. APARTMENT BUILDINGS ,
CONDOS, OTHER Enter the number of apartment buildings, condominium buildings, duplex buildings, barracks, and
O MULTIFAMILY BUILDINGS dormitory buildings, and so on served by your water system.
O BARRACKS, DORMS
% 26-B If the water system serves multifamily residential buildings, enter the total number of residential
m - FULL TIME RESIDENTIAL units that are occupied any 180 days or more a year. If you enter a number in this field, you also
@) UNITS need to enter a number for the corresponding population residing in these connections in field 29.
:| If the water system serves multifamily residential buildings, enter the number of individual
@) 26 -C. PART TIME RESIDENTIAL dwelling units that are occupied less than 180 days a year. If you enter a number in this field, you
= UNITS also need to enter data for the corresponding population residing in these connections in rows
0 30A and 30B.
27 -A. RECREATIONAL SERVICES COMMUNITY SYSTEMS: Leave this field NONCOMMUNITY and GROUP B SYSTEMS:
OR TRANSIENT empty. Include in field 27B the actual Enter the actual number of RV sites, campsites,
number of RV parks, campgrounds, hotels, spigots, etc., and hotel/motel/overnight units
ACCOMMODATIONS motels, and so on served. that are served by the water system. Enter the
CALL YOUR REGIONAL OFFICE IF YOU ARE corresponding nonresidential population and
UNSURE WHETHER YOURS IS A COMMUNJTY use-days in rows 31A and 31B.
NONCOMMUNITYOR GROUPB SYSTEM
COMMUNITY SYSTEMS: Enter the NONCOMMUNITY and GROUP B SYSTEMS:
number of all service connections not used Enter the number of all service connections not
_ for residential purposes. Include RV parks, used for residential purposes and not otherwise
27-B. sTiTuTIONAL campgrounds, hotels, motels, etc. in your accounted for in field 27A. If you enter a
COMMERCIAL, OR count of commercial connections. If you number in this field, enter the corresponding
INDUSTRIAL SERVICES enter a number in this field, enter the non-resident population and use-days in rows
corresponding non-resident population and 31A, 31B, 32A, and 32B.
use-days in rows 31A, 31B, 32A, and 32B.
29. FULL TIME RESIDENTIAL Enter the total number of residents that are served by the water system for any 180 days or more
POPULATION per year.
30-A. PART TIME RESIDENTS PER Enter the TOTAL number of seasonal or weekend residents that are present each month.
MONTH (These part-timers most likely inhabit vacation homes that are not used as a primary residence).
0 30-B. PART TIME RESIDENT USE Enter how many days part-time residents are present each month.
(@) DAYS PER MONTH
8 Enter the TOTAL number of temporary or transient users served by the water system each
|— 31-A & month. This includes all visitors, attendees, travelers, campers, patients, or customers with
> - TEMPORARY & TRANSIENT access to establishments connected to the water system. Visitors must be counted for every day
= USERS PER MONTH that they have access to the water system. For example, an individual attending a weeklong
(@) camping session (seven days) must be counted seven times.
Z
wn 31-B. TEMPORARY & TRANSIENT Enter the TOTAL number of days per month this system is accessible or available to the public.
USE DAYS PER MONTH
32 -A. REGULAR NONRESIDENTIAL Enter the number of students, daycare children, and all employees that are served by the water
USERS PER MONTH system during each month.
32 -B. REGULAR NONRESIDENTIAL Enter the number of days per month that students, daycare children, and employees have
USE DAYS PER MONTH access to the water.
() 35. REASON FOR SUBMITTING THE Check the appropriate box.
2 WFI If you are submitting this WFI as requested by DOH, please refer to the instructions in the letter.
>
c
Py Please sign and print your name and the date you are signing the WFI. Please include your title
m 36. CERTIFICATION 9 prin- ¥ y gning y

or relationship with this water system.
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Washington State Department of

l l l lt Group B Water Facilities Inventory (WFI) Form
ea For new or expandinGroup B water systemsnly

Environmental Public Health
Office of Drinking Water

ONE FORM PER SYSTEM

1. SYSTEM ID N{ 2. SYSTEM NAME

3. COUNTY

4. GROUP 5. TYPE

6. PRIMARY CONTACT NAME & MAILING ADDRESS

7. OWNER NAME & MAILING ADD

8. Owner Number:

ORGANIZATION NAME

ORGANIZATION NAME

PRIMARY CONTACT NAME TITLE:

NAME TITLE
ADDRESS ADDRESS
cITY STATE ZiP CITY STATE ziP
STREET ADDRESS IF DIFFERENT FROM ABOVE STREET ADDRESS IF DIFFERENT FROM ABOVE
ADDRESS ADDRESS
CITY STATE ziP cITY STATE ziP

9. 24HOUR PRIMARY CONTACT INFORMATION

10. OWNER CONTACT INFORMATION

Primary Contact Daytime Phone:

Owner Daytime Phone:

Primary Contact Evening Phone:

Owner Evening Phone:

Primary Contact Mobile/Cell Phone:

Owner Mobile/Cell Phone:

Fax: Email:

Fax:

Email:

WAC 246-290-420()) requires water systemso provide 24-hour contact information for emergencies.

11. SATELLITE MANAGEMENT AG&SIZX (check only one)
Not applicable (Skip to #12)

Owned and Managed SMA NAME: SMA Number:
Managed Only
12. WATER SYSTEM CHARACTERISTICS (mark ALL that apply)

Agricultural Hospital/Clinic Residential
Commercial / Business Industrial School
Day Care Licensed Residential Facility Temporary Farm Worker
Food Service/Food Permit Lodging Other (church, fire station, etc.):
1,000 or more person event for 2 or more days per year Recreational / RV Park

13 WATER SYSTEM OWNERSHIP (mark only one

14. STORAGEAPACITY (gallop|

Association County Investor Special District
City / Town Federal Private State
5 16. 17. 18. 19. - 21. 2 | 24,
' SOURCE NAME INTERTIH SOURCE CAPACITY USE : TREATMENT | DEPTH : SOURCE LOCATIO
LSTUTI LI TY6S NAME S!%EE,TA'E o o =
AND WELL TAG ID NUMBER. m| i u a w
NUMBER T g |2 o =~ 5 x
Example: WELL #1 XYZ456 o 2 |ES o S 22 z ]
T = - R i > = z z|2 e 2 =1z |
IESOURCE IS PURCHASED OR INTE o3 | SexSs |z 4]0 2 o Oz o x| 5|3
LI ST SELLERGSS | S R N T i B TR = 218122 FeEl.alkE | 2|2
s2o99s28 250 B | |2E\25.|E2 52|85 3]3
. g alZ1Z1Z2 iz = o 14 4 rl= z O = w
Feneie: SEATIES doggEFEzAE 2 g 2 |2l8E8|2| Y s 5|5 58
222 v aovonocola|nl @ o Sl 52z|Elcc | %2 2| 3| %
zlojD|o|X|o COo X | ® | F | @
s01
S02
S03
S04
S05
S06
s07
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DOH USE ONLY|

ACTIVE DOH USE ONLY
SErRviCE | CALCUMATED | AppROVED
CONNECTION R hen nd  CONNECTIONS

25. SINGLE FAMRESIDENCES (How many of the following do you have?)

A. Full Time Single Family Residences (Occupied 180 days or more per year)

B. Part Time Single Family Residences (Occupied less than 180 days per year)

26. MULTIFAMILY RESIDENBUALDING@8How many of the following do you have?)

A. Apartment Buildings, condos, duplexes, barracks,

dorms

dayslyear

B. Full Time Residential Units in Apartments, Condos, Duplexes, Dorms that are occupied more thal

dayslyear

C. Part TimeResidential Units in the Apartments, Condos, Duplexes, Dorms, that are occupied less tl

27. NORESIDENTIAL CONNECTIONS (How many of the following do you have?)

A. Recreational Services (Campsites, RV Sites, Spigots, etc.)

B. Institutional, Commercial/Business or Industrial Services

28. TOTAL SERVICE CONNECTIONS

29. FUUTIME RESIDENTIAL POPULATION

How many residents are served by gystem 180 or more days per year?

30. PARTIME RESIDENTIAL POPULATION

JAN

FEB | MAR

JUN | JUL

A. How many partime residents are present each
month?

B. How many days per month are they present?

31. TEMPORARY & TRANSIENT USERS

JAN

FEB | MAR

JUN | JUL

A. How many total visitorsgttendees, travelers, camp
patients, or customers have access to the water s
each month?

B. How many days per month is water accessible to |
public?

32. REGULAR NONRESIDENTIAL USERS

JAN

FEB | MAR

JUN | JUL

AUG | SEP | OCT

A. If you have schools, daycares, or businesses conl
to your water system, how many students, daycar|
children or employees are present each month?

B. How many days per month are they present?

Comments:

JAN FEB | MAR | APR | MAY | JUN JUL | AUG | SEP | OCT | NOV DEC
33. ROUTINE COLIFORM SCHEL na N/A N/A N/A NA | NA | NA | NA N/A N/A N/A N/A
QUARTERLY ANNUALLY ONCE EVERY 3 YEARS
34. GROUP B NITRATE SCHEDU N/A N/A N/A
35. REASON FOR SUBMITTING WFI:
New System Other
36. | CERTIFY THAT THE INFORMATION STATED ON THIS WFI FORM IS CORRECT TORNBBESDG&HE: MY
SIGNATURE: DATE:
PRINT NAME: TITLE:
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Appendix F
Group B Pump Test Guidance

Objective: To demonstrate that a proposed well (or wells) can provide sustainable and reliable
water production equal to or exceeding the minimum supply requirements needed to supply the
proposed number of water systems connections (WAC2244.25 (4)(d)). A pump & is the

best way to demonstrate this. A pump test is a well and localized aquifer stress test. It involves
recording and evaluatingeriodic measurement of pumping rate and water level chaouges)

a series of controlled pump ande ¢ o v e r testdydies. €he tesults show how both the well
and the localized aquifer react to periods of intense pumping. Evaluating the degree of water

| evel drawdown and the rate of water | evel
establish optimal wepump placement and operating conditions.

When executed correctly, a pump test provides sufficient information to demonstrate the
capacity of a well or collection of wells to produce enough water irteoR4 period to service
the water system as desggh

1 A successful pump test must show the proposed well (or combination of wells) can
provide a sustainable and reliable production of water (yield) equal to or exceeding the
minimum supply requirements in WAC 2281-125 (4)(d) and recover to ppamping
level withina normal 24hour operational period

1 A failed pump test is one that cannot demonstrate the required level of production and
recovery withina normal 24hour operational period

Part 1: Select and Run eRecommendedGroup B Pump Test

Pump Test

RecommendedConditions for Use
Procedure

For sources located:in
Standard Step 1 Fracturedrock, shale, bedrock, diard rock (consolidated) ageif.

Drawdown/Constant | 1 Areas of known or suspected seawater intrusion.
Rate Test 1 Agquifers withhighly variable seasonal water tables
. 1 Aquifers with limited recharge.
See Appendix F1 1 An area with nearby large capacity wells that could affect local water |

and well yields.

Extended Step

Drawdown Test 1 Low projected water demand wells ntnlgh-ﬂoyv aquifersetting. _
1 Most common for small Group B systems with proposed wells in sand
See Appendix F2 gravel aquifers.
Alternating Pump 1 Very small systems2{6 connections and
and Recovery Test : -
1 Very low flow aquiferconditions or
See Appendix F3 1 Failure on other tests

Part 2: Pump Test Report and Analysis:

The Pump Test Repord€ée Appendix F4) documents the results of the pump tests, provides an
analysis of the well, and localized aquifer responses tottakenge of sustained pumping. The
designer can use that data to estimate aquifer characteristics, and determine pump and well
operational factors and well efficiency.
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Elements of a complete report should discuss:
V  Well yield.
Expected operational drawdown
Pumping rates and recommended pump operational cycles
Recommended pump placement
Estimate of well efficiency

An estimate of the aquiferds specific yie
support evidence of sustainability and aquifer capaonsistent with proposed use of
the well)

<K<K L

If a pump test is unable to demonstrate a clear sustained yield as defined above, then the designer
should rerun the test with different operational assumptions and conditions (lower pumping rate,
add addibnal sources, or reduced total volume and associated connections). The designer might
need to consider using an alternative test.

Part 3: Additional considerations
1 Low well yield contingency plan.
1 Water quality test results.
1 Risks of seawater intrusidif appropriate).
1 Reasons why stabilization was not achieved during testing.
1 Well interference and well field considerations.

In challenging aquifer settings, a pump test can provide a starting point in the analysis and
potential mitigation of any localized aquifer conditions that could adversely affectdonguse
of the well (including concerns about saltwater intrusion,idiex) aquifer levels, consolidated
and fracture rock aquifers, aquifers with limited recharge, and high seasonal water level
variability). The pump test report is an appropriate place to highhgise issues and discuss
supply-related options.

Part 4. Recommended Pump Test Procedures:

The following sections lay out stdgy-step procedures for the three recommended pump tests.
Site conditions and equipment must be factored into any pump test design and implementation.
While we recommend these proceduthsy are still guidelines so the designer may modify

them based on professional expertise, experience, asitieoronditions. The result should be a

test, analysis and report that documents the sustainable use of the well as dictated by the water
systemdesign criteria and the Group Ble.

In addition to the recommended pump test procedures, this Appendix includes data collection
templates for both the drawdown and recovery phases of a pump test. A successful test will
likely require multiple pages @ach.

Examples of pump and recovery test data collected under the different test proaeshmése

at
doh.wa.gov/Communityarighvironment/DrinkingWater/WaterSystemAssistance/GroupB/Group
BResources.aspx
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Appendix F-1

Step Drawdown/Constant Rate Pump Test Procedure

Phase 1. Step Drawdown Pump Test

Objective: To evaluate well performance, and identify successful pumping camslito

phase 2 of the pump test (constant rate). This information will allow a
determination of the optimal pump settings (depth and pumping rate) and well
efficiency for the well.

Elements:

1.

We recommend that a qualified water professi¢ngdirogeologist or engineeoyersee
testing of the well and review data analysis and interpretations.

. An access port to allow deptb-water measuremenisust be installed, if not already

present, and maiained (WAC 173160-355).

The step drawdown test should include at least four consecutive constant rate discharge
stepsas described belgwvith a higher pumping rate used for each step. Each step should
be at least 60 minutes long.

The third step of the dwdown test should use a flow rate no less than the minimum
supply requirement in WAC 24B91-125 (4)(d) The remaining pumping rates should be
determined by multiplying this flow rate (in gallons per minute) by 0.50, 0.75, and 1.25.

Drawdown should be meared in the pumped well at least as frequentiyhas
following.

Time after pumping started Time Intervals
0 to 10 minutes 1 minute
10 to 60 minutes 5 minutes
60 to 240 minutes 15 minutes
240 to 600 minutes 60 minutes
600 to 1,440 minutes 120minutes

Recoveryshould be measured beginning at the end of the lasfisterediately after the
pump is turned offandending wherthe water level retugto atleast95 percentof the
initial, pre-pumping static water levdlleasurement frequency shodédiow the
specificationsn the tableabovemeasured fronthe moment when pumping stopped
Initial measurement intervals will be short and expand as recovery progEHssgainp
should not be removed until the water level restion95percentof the prepumping
static water level.

Determine the maximum pumping rate and pumping depth as estdlflishrethe step
drawdown testUse these values for conducting the congtatiet discharge test, if the test
is applicable.
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Phase 2: Constant Rate Pump Test

Objective: To determine the capacity of the well and aquifer to provide a reliable yield of
water at the desired rate. The pumping and recovery data from the tbstused
to estimate aquifer transmissivity and a sustainable yield for the well. This test
procedure is recommended for sources in complex hydrologic settings where the
nature of the aquifer could adversely affect kbegn continuous use of the
source. Sorces with the potential for seawater intrusion should also conduct the
additional elements provided at the end of this document.

Elements:

1. We recommend that a qualified water professional (hydrogeologist or engineer) oversee
testing of the well.

2. An acces port to allow depth to water measurementst be installed, if not already
present, and maintained (WAC 1180-355).

3. The source should be pump tested at no less than the maximum rate determined from the
step drawdown test. The constant rate dischasfeshould not be conducted until after
the water levels in the aquifer have achieved at least 95 percent recovery from the step
drawdown test prpumping static water level conditians

4. The constant rate discharge test should be at least 24 hours lan@4ltours, four
hours of stabilized drawdown have been observed, the pump may be shut off and
measurements of recovery begun. If stabilized drawdown has not been observed within a
total of 36 hours, the pump may be shut off and recovery measuremeamts beg
Stabilization is defined as a drop in water level of less than or equal to 0.1 feet per hour.

5. Drawdown should be measured in the pumped well at least as frequently as:

Time after pumping started Time intervals
0 to 10 minutes 1 minute
10 to 60minutes 5 minutes

60 to 240 minutes 30 minutes

240 to 600 minutes 60 minutes

600 to 1440 minutes 120 minutes

6. Proper sampling procedures mustused tacollect water samples from the source and a
DOH-certified labmustanalyzethem Watersamples must be taken within the last 15
minutes of pumping and analyzed for the following water quality parameters

1 Coliform (bacteria) Two coliform samples require@WAC 246-291-170(2)(a).
1 Inorganic Chemicals (I0OCs)
1 Additional Volatile and/oSynthetic Organic Chemicals (VOCs /SOEs)

*If required by DOH because the well is in areas of known or expected contamination

7. After pumping,you should collectecovery data until 95 percent recovery of the pre
pumping static water level is achievéthu should measur@covery in the same manner
and at the same frequency as the table above. To facilitate accurate recovery data
collection, thepump test pipinghould incorporate backflow cheslalve(s) that prevent
water within the riser pipe from flowing back into the well when the pump is shut off.
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8. When the pumping test is completgdu should compilghe datanto a report and

submitit to DOH. The reportlsould includethe following.

a. All data on pumping rates and water levels (including static water levels) from the
pumping test and recovery period, and appropriate graphical presentations of the data.

b. Anestimateof he aqui f er &wrabcganductifity, andransnedsivty
(to support evidence of sustainability andiiéey capacity consistent witiroposed
use of the well)

c. A map and description (*4#, Section Township Range) accurately indicatirey
well location, andhe land surfee elevation to the nearest foot above sea level.
Address and parcel number should be provided.

d. Summary, conclusions, and recommendatammgump settings, operational regimes,
and source reliability.

e. A well construction report (well log) for the pymng well and all observation wells
(if any).

f. Distance, to the nearest foot, from pumping well to all observation wells and a map
indicating all well locations.

g. A copy of all laboratory test results.

Additional Steps for Potential Seavater Intrusion Areas
A For the source well (the well pumped during the aquifer test), chloride and conductivity
samples should be collected at the following intervals:

o

0
(0]
0

One sample during the initial 30 to 60 minutes

One sample during thd"&our (360 to 20 minutes)

One sample during the ®2our (720 to 780 minutes)

One sample within the last 15 minutes of the aquifer test pumping phase.

A An observation wellif one is availableshouldbe pumped by an amount equal to three times
the volume of wateinside its well casing before collectioyloride and conductivity
sampls. Following collection of theesamples, anbservation well should be given
adequate time to recover to static water Iéegbreinitiating the production wellaquifer test
(pump est) At the completion of the production well aquifer test (including complete
recovery), another set of chloride and conductivity samples should be collected from the
observation wellNote: Werecommend that a field test kit be used to monitor chloride levels
within the pumping well during the pumping phase.

The report shoulthcludethe following.

1.

Tidal influence on the pumping well. Data on pumping water levels, chlorides,
and tidalfluctuations (corrected to point) should be plotted on a single graph with
respect to time.

Potential for seawater intrusion into this or other seaward wells.

Group B Water System Desiguidelines (DOH 33U67) Page9l
September 2018



Appendix F-2

Extended Step Drawadwn Pump Test Procedure

Objective: To evaluate well perfonance and determine whether a source over an aquifer
with an expected high yield can produce a sustainable yield. The test results can
be used to determine optimal pump settings and well efficiency. The extended
pumping and recovery data is used to esenaguifer transmissivity and confirm
that there are no underlying aquifer conditions likely to adversely affect long
term use of the source. This test is most appropriate for sources with a small
demand within a high yield aquifer.

Elements:

1. We recommed that a qualified water professior{alydrogeologist or engineeoyersee
testing of the well and review data analysis and interpretations.

2. An access port to allow depth to water measurenmeast be installed, if not already
present, and maintained (WAC 1180-355).

3. The step drawdown test should include at least four consecutive constant rate discharge
steps, with a higher pumping rate used at each step. The first three steps should be at least
60 minutes long. The fourth step is extended until 4 hours of stabilization occurs or until
12 hours total pumping time has elapsed. Stabilization means less than 0.1 foot of
drawdown fluctuation per hour in 4 hours of drawdown measurement.

4. The third step bthe drawdown test should use a flow rate no less than the
minimum supply requirement in WAC 24891-125 (4)(d). The remaining
pumping rates should be determined by multiplying this flow rate (in gallons per
minute) by 0.50, 0.75, and 1.25.

5. Drawdown shou be measured in the pumped well at least as frequerithg as

following.
Time After Pumping Time Intervals
Started
0 to 10 minutes 1 minute
10 to 60 minutes 5 minutes
60 to 240 minutes 15 minutes
240 to 600 minutes 60 minutes
600 to 1440minutes 120 minutes

6. You must use per sampling proceduréscollect water samples from the souesela
DOH-certified labmustanalyzethem Water samples should be taken within the last 15
minutes of pumping and must be analyzed forftflewing water quality parameters

1 Coliform (bacteria) Two coliform samples requireQNVAC 246:291-170(2)(a).
1 Inorganic Chemicals (I0OCs)
1 Additional Volatile and/or Synthetic Organic Chemicals (VOCs /SOCs)
*If required by DOH because the well isan area of known or expected contamination
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7. Measure recoverigeginning at the end of the last sgpmediately after the pump is
turned off)andending wherthe water level retusto within 95 percent of the initial,
pre-pumping static water levelleasurement frequency shodiddlow the specifications
in the tableabovemeasured from thenomentpumpingstopped Initial measurement
intervals will be short and expand as recovery progre$sespump should not be
removed until the water level retwto 95 percent of the pgumping static water level.

8. Determine the maximum pumping rate and pumping depth as established from the step
drawdown test. Use the data from this final step to plot the time (drawdown graph) and
determine transmissivity, storagoefficient, and hydraulic conductivity.

9. When the pump test is complet®empilethe data into a report and submitted to D@QH.
should includehe following.

a. All data on pumping rates and water levels (including static water levels) from the
pumping test and recovery period, and appropriate graphical presentations of the data.

b. An estimate of the aquiferodés specific yi
(to support evidence of sustainability and aquifer capacity consistent wpbgad
use of the well).

c. A map and description (¥4, ¥, Section Township Range) accurately indicating the
well location and the land surface elevation to the nearest foot above sea level.
Address and parcel number should be provided.

d. Summary, conclusits, and recommendations on pump settings, operational regimes,
and source reliability.

e. A well construction report (well log) for the pumping well and all observation wells
(if any).

f. Distance, to the nearest foot, from pumping well tmb#ervation wells and a map
indicating all well locations.

g. A copy of all laboratory test results.
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Appendix F-3

Alternating Pump and Recovery Test

Objective: To evaluate whether a proposed source in aflow environment can produce the

Elements

estimated dily demand and rewer within a 24hour operational perio.ou should
use his test only when aquifer yield is low aoannot maintaithe sustained periods
of pumping needed for either a st@wdown ora constantrate testThe pumping
and recovery da obtained during the tesill help identify a sustainable operating
regime that supports approvalafvatersource for &sroupB water system.

1. Because of the complex and nonstandard nature of this teste recommend that a
licensed water resource professional direct the work needed to complete it.

2. An access port to allow deptb-water measurementsust be installed, if
not already present, and maintained (WAC-188-355).

3. The test consists of a serigfsalternating pump and recoverycles

A

Each pumpingycleshould last for a standard period of time at an intermediate flow
rate (usuallytwo to sixhours). At the end of that time, the pump is turned off and
water levels are allowed to recover to-pramping or near normal condition. During
bothpumping and recovery parts of the cyckater levels are recorded at the time
intervals described below.

The pump and recovery cycle is continued for at least 24 hours or until the combined
pumped volume equals or exceeds the maximum daily demand. Pumping rate and
periods can be changed betwegnoles but pumping rate must be constant within
eachcycle Pumpng time, volume pumped and water level changes must be recorded
for eachcycle Pumping periods should be no shorter ttvamhours.

Because of the iterative nature of the test, it may be necessary to run the test longer
than 24 hours to identify the agpriate combination of operational conditions that

will produce maximum daily demand and still allow for recovery within -d@dr
operational regime.

The pump testyclemust be repeated until a combined pumping volume from
all pump cycles has producedogal volume in excess of tmeinimum

maximum daily demarfdr the proposed systenfihe test is not complete

until recovery occurs after the last pump cycle is completed.

4. Drawdown and recovery should be measured in the pumped well for each pump and
recovey cycle at least as frequently e following.

Time after pumping started Time intervals
0 to 10 minutes 1 minute
10 to 60 minutes 5 minutes
60 to 240 minutes 15 minutes
240 to 600 minutes 60 minutes
600 to 1440 minutes 120 minutes
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5. Water samples must be collected from the source using proper sampling
procedures and analyzed bip®H-certified laboratory. Water samples should be
taken within the last5 minutes of pumping and must be analyzed for the
following water quality parameters

1 Coliform (bacteria) Two coliform samples require@NVAC 246:291-170(2)(a).
1 Inorganic Chemicals (I0OCs)
1 Additional Volatile and/or Synthetic Organic Chemicals (VOCs /SOCs)*

*|f required by DOH because the well is in an area of known or expected contiamina

6. Recovery should be measured beginning at the eadatibumpcycle (immediately
after the pump iturned off)and ending when the water level returns to within 95 percent
of the initial, prepumping static water level. Measurement frequestyuld follow the
specifications in the table above.

7. Determine the maximum pumping rate and pumping depth and plot the time (drawdown
graph) and recovery data to determine transmissivity, storage coefficient, and hydraulic
conductivity.

8. Whenthe pumpestis complete, the data should be compiled into a report and submitted
to DOH. The report should include:

a. All data on pumping rates and water levels (including static water levels) from the
pumping and recovery periods, and appropriate graphical presestat the data.

b. An estimate of the aquiferds specific yi
(to support evidence of sustainability and aquifer capacity consistent with proposed
use of the well).

c. A map and description (¥4, ¥4, Section Tehip Range) accurately indicating the
well location and the land surface elevation to the nearest foot above sea level.
Address and parcel number should be provided.

d. Summary, conclusions, and recommendations on pump settings, operational regimes,
and sairce reliability.

e. A well construction report (well log) for the pumping well and all observation wells
(if any).

f. Distance, to the nearest foot, from pumping well to all observation wells and a map
indicating all well locations.

g. A copy of alllaboratory test results.
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Pump Test Data Collection Form

Appendix F-4

System ID: Owner: Well Tag No.:
DOH Source ID: System Name: Well Name:
Type of Test: Conducted By: Date:
Static Water Levefas measured from reference point): County:
Observation Wells? Well Elevation (MSL):
Distance of observation well (r) from pumped well (ft):
Time (t) since
pumping Depth to Pumping
began Water Drawdown Rate (Q)
Time (min) Level (ft) (ft) t/r2 | [gpm] Comments
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Recovery Data Collection Form

System ID: Owner: Well Tag No.:
DOH Source ID: System Name: Well Name:
Type of Test: Conducted By: Date:
Static Water Levelas measured from reference point): County:
Observation Wells? Well Elevation (MSL):
Distance obbservation well (r) from pumped well (ft):
Time (t) Ti me ( Depth
since since to Residual
pumping pumping Water | Drawdown
Time began stopped t /| Level (ft) Comments
(min) (min)) (ft)
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Appendix G
Pump Cycle Control Valves

A pumpcyclecontrol valve(CCV) may be used to control the pressure in a distribution system.
TheCCV s intended to extend run time with minimal pressurized stotagal maintain

constant downstream press@ré . e . , t h e untd demandi@vnsseant of theovalve t )
falls bel ow the val v atévisichpointtte pressubeevil risetothe f | o w
pressure switch pum@ff set point.The valve is mechanically prevented from restricting flow

past its preset minimum

Pressurizedtorageas needed with th€CV to supply the distribution system when demand falls

bel ow the valveds mini mum f | ow .dlleetsizeioitte and p
pressure tank(s) will depend on several facagrdescribed belgvbut the size ahnumber

always will be less than that required i€ycle control valve had not been install€ksigners
should review manufacturerés recommendati ons
met.

Advantages of using a CQ¥clude:
1. Limiting well pump onoff cycling and the associated wear on water system components.
2. Reducing the size or number of pressure tanks required for any given installation.

3. Reducing the potential for damaging trans
from hard purp-start and pumystop conditions.

Design considerations and challenges of using a CCV include:

1 The valve must be listed under NSF standard 61 for potable water suppbe@S§AC
246-291-205)

T The control valve itself heard ilmmBexe sitgrit
of its flow range when fully open (a tiich control valve causes the loss of about 10 psi
at 50 gpm). The well pump design must account for the head loss imposed by the control
valve.

1 Itis difficult to predict whetherthesavigs t hr ough | i mi t isntartthoe
events and reduced initial capital cost associated with fewer bladder tanks will offset the
cost of the additional energy used in prolonging the paomportion of the cycle.

1 Water quality may affect contreblve performance. Particulate matter (sand) may
adversely affect the performance of the control valve.

1 At low flow conditions, the pressure on the upstream side of the control valve will be
near t he -qgifheagpYdsshaild pay attention to thesilgn, material
specifications, and construction of the pump to ensure it can operate neara beat
for extended periods, and to the pressure rating of the piping and valves on the upstream
side of the control valve.

1 CCV consumes greater amountsaoérgy per gallon pumped due to prolonged operation
at low pump efficiency.
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TheCCV is usually installed between the pump(s) tmpressure tank(syhevalved s

downstream pressure setting shdalilbetween the pressure switch on affdpressuresetings.

As the demand in the water system variesctiode control valveadjusts the pressure generated

by the pump by modulating tls#zeof the valve openinglhe pumpon phase of the pump cycle

will continue until the water system demand drops belowdéhed s mi ni mum. At | ow s
this point, pump supply in excess of system demand goepriegsurized storagetil the

pressuretank eaches t he prod$dwr & demand tinghdingd lgaksiever

drops below the a | wnmitsm flow setting the pumpwill never shut off

While the pump is offall water demand is satisfied by water released from the pressure tank(s).
The | engt h-odff ot perfipudmpepends on water syste
withdrawal volume of the pressutank(s).

The number of pump starts per hour is important since pump motors may be damaged by
excessive heat butdp from toefrequent startdn the absence of the pump motor
manufacturerds specification, psix (Bpperddua r t s s h

In order to design the pressure tank system so pump starts are limited to no more than six starts
per hour (or per t he,dmignerstioaldcdnsiderer 6 s speci fic

T The valveds mini mesedofnsteam pseesstre setting; and pr e
1 Pumpon and pumyoff pressure setting; and
1 Where the valve pressure gxdint falls within the pumyon-off pressure range.

Example

Given:

1 Bladder tank system

1 Pump on pressure = 40 psi

1 Pump off pressure 60 psi

1 Cycling contrd valve pressure setting = 50 psi
1 Pump control valve lovilow setting = 5 gpm

Find:
T Volume (AVO) of pressurized storage bet we
system while the pump is off to provide for a minimum pump cycle time of 10 minutes
(equal to 6 cycles per hour)

Solution:

1 The shortest pressure tank fill time + tank draw time occurs when distribution system
demand ispproximatelyequal to onéalf the lowflow valve setting2.5 gpm in this
example)Sy st em demand osv B¥0tamg val WwXof |

1 To simplify and remain conservative, assume the time to fill the pressure tank from the
low-pressure pumpn setting (i.e., 40 psi in this example) to valve-ggepressure
setting (i.e., 50 psi) is instantaneoAtso, assume pressued volume from 40 psi to 50
psi is equal to the pressurized volume from 50 psi to 60 psi.
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1 Time to fill pressure tank from 50 psi to 60 psi:
0.5v

X-Y

9 Time to draw down pressure tank from 60 psi to 4Qybsie pump is off
\Y/

Y

1 Solve this equation:
0.5V

X-Y

+ vz = 10 minutes= 6 cycles per hour

If X=5gpmandY =2.5gpm, then V $X gallons

In the above example, the bladder tank system must provide at8éagatlons of storage

between 40 psi and 60 pBiased orthe followingpr essur e tank manufactur
drawdown for a nominal 3gallon pressure tank is 9.1 galldnsm 40-60 psi.In order to

provide 6.7 gallons, two 34allonpressurdganksare neededilternately, one 6jallon

pressure tank will satisfy the pressurized storage requirement.
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